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SCOPE OF THE PROJECT AND SYNOPSIS OF RESULTS
THIS
PROJECT started with the distinctly practical purpose of pro-
viding guidelines for the appraisal of farm property condemned for
the construction of limited-access highways, and for the estimation of
damages and benefits to the remaining part of the farm property which
is not taken. The four sections of the report are geared to this practical
purpose. The much wider research problem of the economic impact of
highways, their general benefits and damages to properties and to eco-
nomic activity in general, was outside the scope of Project IHR-68, and
will not be discussed here.
The material in Part I of this report contains an up-to-date sum-
mary of the law of condemnation in Illinois. It also provides indica-
tions and possibilities on points that cannot as yet be regarded as fully
clarified by existing court decisions. It provides a digest of legal cases
on establishing value and on mitigation of damages, and discusses the
complex legal position of a tenant farmer when part of the land he
rents is condemned.
On the problem of appraisal, it was necessary first of all to decide
what types of problems lend themselves to fruitful investigation by
systematically conducted economic research. Appraisal of property
value and damage in many cases requires information that can best be
procured ad hoc by inspecting the subject property or by requesting
bids from contractors or suppliers. It also requires information that is
difficult to obtain, and practical appraisers may have to use whatever
is available, even though it falls short of the ideal.
On the basis of these considerations, three main areas of inquiry
were singled out for systematic analysis; their content is indicated by
the titles of the second, third, and fourth parts of the report. For the
two former, it was fortunate that massive sets of primary data could
be obtained from other research projects of the University of Illinois
Department of Agricultural Economics. The fourth part, although
analytically interesting, has less support from empirical study, partly
because at this early stage in the construction of limited-access high-
ways in Illinois, the material from which data might be drawn is very
restricted. The materials in these last three parts should be used for
practical appraisal of value and damage only within the framework of
the conventional appraisal process; they are not intended to replace
that process.
Part II of the study is intended to serve as a guide to establish-
ing the basic value of farmland before it is taken for a highway right-
of-way.
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The study is based on an extensive collection of market data for the
years 1952-53 through 1956-57, the guideline being applicable to the
year 1954-55 as base year. The data were processed on punch cards and
analyzed with the aid of an IBM-1401 punch-card computer. Multiple-
regression analyses were made, generally at the township level. As a
result, tables have been drawn up showing the effect of various factors,
such as soil productivity, building value, and location upon farmland
value in normal circumstances. These data refer to the benchmark year,
1954-55.
The study also includes index numbers of land value change at
various value levels. These index numbers can be used to bring the
level of basic value of a subject property up to date from the bench-
mark year to the date of taking.
All estimates of basic value made in this way must be supplemented
by observations on incidental circumstances affecting the value of a
subject property. But the estimate of basic value made with the aid of
this guideline should diminish the range of possible disagreement about
the value of farmland before taking.
Part III analyzes damage to a farm which has part of its acreage
taken by condemnation. The hypothesis tested is that such damage is
not confined to the value of acreage taken and other loss of tangible
assets. There may in addition be damage to the farm as a business.
There are two reasons for this. One is that farming, under conditions
which are quite normal in Illinois, expects a certain amount of returns
to scale, i.e., increased rate of return (up to a point) with larger size
of farm. The other is that an existing farm always has certain amounts
of capital, such as buildings, machinery, and family labor; these re-
sources may become underemployed when a farm's size is suddenly
reduced. The report is concerned with the latter case. Damage through
reduced scale of operation could not be measured satisfactorily.
The study is based on farm records in various parts of Illinois.
These have been analyzed for three years, 1958, 1959, and 1960. The
procedure and results are shown in Appendix B. To give guidelines
for the appraisal of damage, the analyses have been combined with
assumptions of the period of time for which compensation should be
paid. Given the characteristics of the land market, enlargement of the
farm by purchase or rental of additional land will normally not be
immediately possible. Some waiting is to be expected. For the normal
depreciation of buildings and machinery, or for the acquisition of addi-
tional land, a certain length of time has been assumed for adjustment
to the new situation.
1965] CONDEMNATION AND SEVERANCE DAMAGE 7
The results of these calculations are given as a guideline for ap-
praisal. The data refer to three farming areas in Illinois: the cash-
grain area in the east-central part, the livestock area in northwestern
Illinois, and the general farming area in southern Illinois. These repre-
sent the most important typical situations in the state.
The guideline will yield estimates for normal cases. As in all real
estate appraisals, they will have to be complemented by observation of
peculiar features whenever such features are present in the subject
property.
Part IV of the study deals with damages to a farm when land
parcels become small, odd-shaped, or severed from the parcel where
the farm headquarters is located. These damages are estimated by
means of a geometrical approach. Four kinds of damage are consid-
ered: field length reduction, field shape deterioration, low-use area
increase, and increase in operating costs caused by the circuitous travel
necessary to farm a severed parcel. In addition, account is taken of the
need, which may sometimes arise, to provide an easement through a
neighbor's land to reach a severed parcel.
Damages through field length reduction and field shape deteriora-
tion are computed by formulas reflecting limited and no longer up-to-
date empirical information from southern Illinois and Sweden. Low-
use area increase is estimated in an approximate but largely satisfactory
way by a very simple formula based on the assumption that "head-
land" area is proportionate to the length of the circumference of the
parcel. Operating cost increase caused by circuitous travel is com-
puted from recent standard information on the speed of agricultural
machinery traveling over local roads; this information is presented in
a generalized form in tables and diagrams.
The use of the geometrical approach is demonstrated in detail in
one case study intended as a guide to the application of the formulas.
The consequences of the approach are shown by relating it to infor-
mation about land takings in certain parts of Illinois. The generally
low amounts of damage shown, often far below the amounts actually
granted, indicate that the material in the report can be of some value in
appraisal work. Refinement of the approach through further research
is still possible. More up-to-date basic information would cause some
modification of the results, but is not likely to lead to any radical change
in the general level of damages.
As previously mentioned, many items of value factors and damage
can best be approached on an ad hoc basis. Destruction and removal of
buildings, replacement of disrupted fences, reorganization of drainage
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systems, and other similar cases for damage can usually be settled by
competent on-the-spot inspection which is supplemented, where needed,
by competitive bids from construction or supply firms.
A more subtle area which might have been included in this study
is that of special benefits (or damages, as the case may be) due to
change in location, especially in relation to the highway network itself.
It has been suggested that further research should be carried out to
explore these problems whenever a suitable approach can be found.
Another suggested field of future research is "comparable sales."
An attempt was made in the beginning of Project IHR-68 to establish
a benchmark of carefully appraised, and recently sold, properties in a
certain area. This benchmark was never put to use and will soon be
outdated. The proposal might be made to resume the study of com-
parable sales to find out just what makes them comparable in the eyes
of professional appraisers.
Other future research suggested in connection with this project
includes a follow-up of the layout analysis (Part IV), and the addi-
tion, when required and feasible, of more recent land market data (at
present those presented in Part II are satisfactory).
The distinct but related area of economic impact of the highway
system has also been suggested for future research. Impact studies
are now available from several other parts of the United States, and
an analytical framework exists which outlines the possibilities and
the pitfalls of this important and difficult area of economic research.
When the system of limited-access highways is more advanced in
Illinois, a study of economic impact may be useful.
Part I
CONDEMNATION OF FARMLAND
When farmland is condemned and taken by eminent domain pro-
ceedings, compensation is paid for two things: the land which is
actually taken and damages to land which, though not taken, is affected
by the taking. Compensation is based upon the value of the property
at the time eminent domain proceedings were instituted.
1
For the land taken, the recompense is the fair cash value for the
property at its highest and best use at the time the condemnation peti-
tion is filed, regardless of whether or not the property is devoted to
'409 111. 425; 11 I11.2d 547. Owners are also entitled to a proration of taxes
due on the land when it is transferred to a tax-exempt status. 30 I11.2d 165. See
I.R.S., Ch. 120, 500-500.20.
1965] CONDEMNATION AND SEVERANCE DAMAGE 9
its highest and best use at the time.
1 Under the highest and best use
test, it is possible for farm land to be valued as residential or industrial
property.
2
Also, land need not be valued as a subdivision merely be-
cause one is planned for the area if other facts show another use to
be the highest and best.
3
Fair cash value is synonymous with market value; it is the price
that an owner would, under ordinary circumstances, be able to sell the
property for, and the price a purchaser, buying under no compulsion,
would be willing to pay. 4 The burden of establishing market value is
upon the condemning authority5 ; however, the farmer is usually
anxious to offer his own evidence of value.
Value may be established in a number of ways, testimony of quali-
fied witnesses for both sides being the most common. Rent received
for the premises is admissible evidence to be considered along with
other evidence of value. 6 However, value may not be computed by
adding the value of buildings on the land to the value of the land.
7
The price received from the voluntary sale of similar real estate
is good evidence of value.
8 Similar does not mean identical, and mere
proximity to the real estate sold is not the test of admissibility since,
for example, zoning restrictions may differ. 9 The properties must be
reasonably alike in character and locality, and the sale must have been
recent enough to afford a fair indication of value. Sales of similar
property may be before or after the condemnation petition. However,
if values are influenced substantially by the condemnation (e.g., for a
new school), subsequent sales may or may not be admitted into evi-
dence, at the discretion of the court. The burden of proving similarity
is upon the party offering the evidence, and the admissibility of the
evidence depends largely upon the discretion of the trial judge.
10
In the absence of actual sales, it is proper to offer evidence of bona
fide offers to purchase the property in question for cash by a person
able to buy.
11 A prior offer to purchase the property, by the condemning
authority, which has been declined by the owner is, however, not
Ml I11.2d 431.
' 26 I11.2d 136.
'24 I112d 119.
Ml I11.2d 431.
5 14 I11.2d 440.
"232 111. 248; 341 111. 520; 5 I11.2d 164; 12 I11.2d 139.
7 27 I11.2d 455.
8 409 111. 425.
9 21 I11.2d 552.
10 409 111. 425; 21 I11.2d 552.
"411 111. 183.
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admissible evidence. 1 It is likewise improper to admit the tax assessor's
valuation, because his valuation is for different purposes.
2
Damages or benefit to the land not taken cannot be considered in
arriving at the value of the land actually taken.
3 The two values
must be arrived at separately because, unlike the property taken, dam-
ages to property not taken may be mitigated by benefits such property
may receive as a result of the improvement. However, except in
special situations such as highwire cases, the jury may bring in a lump-
sum verdict, where small amounts of land taken or used are involved. 4
For property not taken the constitution requires compensation in
money only to the extent that benefits from the improvement are ex-
ceeded by damages to the property. The Illinois Supreme Court has
stated: "The measure of damages is the depreciation in the market
value of the property as a whole caused by a direct physical disturbance
of some right incident to its ownership. ... If there is no damage,
neither the constitution nor the law authorizes a recovery; . . . and it
goes without saying that damages cannot exist if the value of the
property is not lessened, but on the contrary is enhanced."
8
Any benefits which are not conjectural or speculative and which
actually enhance the market value of property can be considered special
benefits.
9 Of course, to the extent that an improvement benefits the
community at large or the public generally, there is no special benefit
to offset damages, but special benefits do not become general merely
because the benefits are common to other property in the vicinity and
increase the value of that property also. Increased accessibility to a
business and evidence of future increases in vehicular traffic next to
a business have been held to be special benefits.
7
Benefits must be capable of measurement and computation. In a
case where a motel parking area, service station, and direct access
driveway were taken for a highway interchange, these were real losses
which could not be lessened by saying that traffic would increase and
therefore benefits would result.8
To recover damages for property not taken, it must be contiguous
to the property taken, or so inseparably connected in use that the taking
of one will necessarily and permanently injure the other.9 The burden
Ml I11.2d431.
Ml I11.2d431.
* 14 I11.2d 440.
4 14 I11.2d 440; 23 I11.2d 564.
5 392 111. 172. See 14 I11.2d 440; 371 111. 11.
6 305 111.585.
'225 111. 279; 400 111. 545.
*25 I11.2d93.
* 14 I11.2d 440; 17 I11.2d 570.
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of proving damages to land not taken is upon the owner; and the dam-
age, to be compensable, must be a direct physical disturbance of a right,
either public or private, which the owner enjoys in connection with his
property, and his special damages must be greater than those to the
public generally.
1
If the damages are remote, imaginary, uncertain, speculative, or
merely possible, evidence thereof is inadmissible.
2
Generally, danger
of gas leakage from a pipeline
3 and danger from high-voltage power
lines* fall under this rule. Only those elements which will actually
lessen the market value of the property not taken are admissible in
proof of damages. Courts will not admit into evidence, as a measure
of damages, the peculiar value to the owner of some contemplated im-
provement by which he hoped to secure income or profit.
5 Courts will
admit evidence of expenditures made and costs incurred in adapting
the land to use after the improvement as evidence of the depreciation
in value, but the expenditures are not recoverable items in themselves.
6
An owner has no vested property right in the flow of traffic past his
land, and losses produced by the alteration of traffic flow confer no right
to compensation.
7
In addition to securing damages for such obvious things as the con-
struction and maintenance of additional fences, obstruction of drainage,
cost of moving buildings, and removal of lateral support, there are a
number of other less patent items. Damages may be granted for the in-
creased danger of the spread of weeds or insects, for the inconvenience
of herding livestock, and for the danger involved in driving them
across the highway.
8
Recovery may be had for the necessary increase
in labor needed to conduct the farming operation.
9
Probably the most
important kinds of damages, and perhaps the most difficult to prove,
are those arising from the shrinkage of the area farmed and the in-
convenience, obstruction, or interference with the farming operation.
10
The latter three items would encompass such things as separation of
the land by the highway; changes in shape and acreage of the fields; loss
1 14 I11.2d 440; 17 I11.2d 342.
* 17 I11.2d 342.
3 21 I11.2d 45.
4 26I11.2d 136.
5 415 111. 618; 24 I11.2d 520.
28I11.2d267.
7 28 I11.2d 267.
8 409 111. 19.
409 111. 19.
10 409 111. 19; 21 I11.2d 95.
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of time in plowing, planting, cultivating, and reaping; and the necessity
of expending additional time to do the farm work.
1 If crop yields will
be reduced because of the necessity of changing the cropping methods
employed, this too may be provable damage. 2
These are the things the courts have allowed as proof of damages
suffered. By the use of such generic terms as inconvenience, obstruc-
tion, and interference with the farming operation, the courts have
left the door open for proof of other damages which would plausibly
reduce the market value of the land not taken. It must be kept in mind
that damages cannot be overly speculative or a mere product of imagi-
nation; to be compensable, the item of damage must contribute to the
reduction of the market value of the land.
The ultimate compensation for taking land and for damage to land
not taken must place the owner in as good a financial condition as he
was at the time the condemnation petition was filed. He must be left
no richer or no poorer than he was before condemnation. 3 However,
when a jury views the premises and makes an award within the range
of the evidence on value, the tendency of the Supreme Court is to up-
hold the jury's verdict.
4
A Digest of Recent Cases on Establishing Value
Central Illinois Electric Co. v. Scully, 17 I11.2d 342 (1959). Con-
demnation of an easement, 50 feet wide and 2.5 miles long, for a high-
wire power line over farmland in Logan County. The jury viewed
the premises and fixed compensation at 66 cents for land taken and
$1,650 for the easement. Nothing was awarded to the tenants or to
the landlord for land not taken. Both landlord and tenants appealed.
Held: Affirmed. The tenants had argued that they owned fences over
the property which necessarily would be destroyed. They offered no
evidence as to the amount of damage they would suffer. The court
stated that the owner of property who seeks compensation for lawful
injury of property for public use has the burden of establishing the
existence and amount of damages claimed, and the tenants failed to
meet this burden.
The landlord argued that the trial court erred because evidence
showed that land not actually taken was damaged as a result of the
1 409 111. 19.
2 409 111. 19.
Ml I11.2d431.
4
23I11.2d74;24I11.2d 119.
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increased cost and ineffectiveness of crop dusting, the restriction on
use of machinery, and the increased spread of weeds and insects infest-
ing pole areas. The court stated that when an owner seeks damages
for land not actually taken, the burden of proof is upon him to show
that the injury will depreciate the fair market value of the land.
Where the jury has viewed the premises and arrived at a verdict within
the range of the testimony, the verdict will not be set aside unless
clearly wrong or the result of passion or prejudice.
Trunkline Gas Co. v. O'Bryan, 21 I11.2d 95 (1960). Condemna-
tion for an easement to lay a pipeline under farmland near Tuscola.
The owner filed a cross petition for damage to land not actually taken.
The easement covered 6.5 acres and left a mound 36 inches wide and
8 inches high bisecting the premises. The owner offered five witnesses
to testify regarding damage to land not taken. Two lifelong farmers
were ruled incompetent to testify as to inconvenience on the ground
that they had never farmed under identical conditions. The offered
testimony of all five was stricken as too remote and speculative. The
jury, after viewing the premises, allowed $3,865 for land actually
taken. The trial court directed a verdict for the condemnor on the
cross petition, and the owner appealed. Affirmed. The test of the
competency of a witness is that the witness have some peculiar means
of forming an intelligent and correct judgment of value, or the effect
upon it caused by a particular improvement, beyond that possessed by
men generally. The trial court abused its discretion in limiting testi-
mony to persons who had farmed over pipelines. Lifetime farmers and
others familiar with land values are competent to give such opinions.
However damage to land not taken must be direct; evidence as to
possibilities of injury, when remote and contingent, should be excluded
as speculative. Therefore:
(1) Interference with farming and with drainage would be tem-
porary. Temporary interference, when occasioned by a public improve-
ment, is not a proper element of damages.
(2) Danger from gas leakage is a proper element only when a high-
pressure line is in close proximity to buildings. Such was not the
case here.
The testimony offered was therefore properly excluded as too
remote and speculative.
Trustees of Schools v. La Salle National Bank, 21 I11.2d 552
(1960). Condemnation of 40 acres of farmland in southwest Cook
County which had been rezoned as residential. The trial court refused
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to admit into evidence proof of a recent sale of 5 acres in the same
area. That property had been purchased as the site for a gas station.
The owner appealed from the denial of a new trial. Affirmed. Evidence
of recent voluntary sales of similarly situated land in the vicinity is
admissible, but the party offering such proof must show proximity in
time, space, and character. There is no positive rule as to admissibility
in this regard, and the matter will be left largely to the discretion of
the trial court.
Trustees of Schools v. Schroeder, 23 I11.2d 74 (1961). Condem-
nation of a truck farm in Cook County. The jury viewed the premises
and returned a verdict for the owner. The owner refused to consider a
remittitur and for this reason the trial court granted a new trial.
Reversed. Where there is conflicting testimony and the jury has viewed
the premises and made an award within the range of such testimony, its
verdict will not be disturbed without a showing of palpable mistake,
passion, or prejudice.
Department of Public Works v. Zuccarini, 23 I11.2d 564 (1962).
Condemnation of 6.6 acres of a 147-acre farm in Bureau County for a
freeway. A two-story house, a barn, and a shed were included. The
parties agreed that the market value of the property prior to condemna-
tion was $635 per acre. There was no agreement upon the reduction in
value. The jury returned a general verdict of $29,000, of which $1,200
was allocated to tenants. The condemnor appealed on the ground that
the verdict was in error for failure to segregate value of land taken and
damage to land injured but not taken. Affirmed. A verdict in such
form is acceptable. Rockford Electric Co. v. Browman, 339 111. 212,
holding that the elements of damage must be separated in the verdict,
is limited to highwire cases which are considered peculiar in that small
amounts of land are involved and damage results to both land with
the easement and the remaining land.
Department of Public Works v. Dust, 24 I11.2d 119 (1962).
Condemnation of 18 acres of an 80-acre tract in Effingham County.
The land had been surveyed for subdivision purposes. The trial court
excluded proposed subdivision layouts, completion costs, and contour
maps. The owner appealed from a jury verdict for $26,000. Affirmed.
The decision rested upon the jury's having viewed the premises and
returned a verdict within the range of testimony. With respect to the
items excluded, the court noted parenthetically that they were most
often used to produce a lower verdict, but that exclusion was not
prejudicial.
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Peoples Gas, Light and Coke v. Buckles, 24 I11.2d 520 (1962).
Condemnation of subsurface strata under a 160-acre farm for gas
storage purposes. The geological dome involved covered 4,390 acres,
500 feet below surface. The condemnor's evidence, based upon before
and after valuations, showed damages of $4,000. The owner's evidence,
based upon the farm's pro rata share of the reservoir's discounted net
revenue from reasonable future development, assuming that this was
the highest and best use, was $413,000. All of owner's evidence was
excluded, and a verdict was directed for the amount shown by the gas
company. Affirmed.
While the measure of damages is determined by the fair market
value of property taken in view of its highest and best use, such valua-
tion cannot be based upon speculation as exemplified by anticipated
future profit. The dome involved takes on no special value from a
possible use unavailable to the owner of the land. The condemnor must
pay only for what is taken and not for what the owner might possibly
lose.
The strategic location test has been rejected as too speculative.
There are special exceptions where a parcel of property is exceptionally
adapted for a particular use. Such cases are distinguished in that here
the parcel must be combined with numerous other tracts in order to
be adapted to the particular best use. It was considered too remote
a possibility that defendants could have combined their lands with the
others to develop the reservoir.
(An interesting aspect of both this and the O'Bryan case is that
directed verdicts were sustained, though based solely upon the testi-
mony of a single party's interested experts.)
Central 111. Light Co. v. Nierstheimer, 26 I11.2d 136 (1962).
Plaintiff condemned a path across defendant's land for high-voltage
power lines. The land is agricultural, located in the Pekin-Peoria
area. All of defendant's experts said that the highest and best use is
for residential or industrial use. The jury found the value of land
taken to be $800, the damage caused by the easement to be $4,300, and
damage to the land not taken to be $20,000. Reversed and remanded for
a new trial. Where the opinion of experts is based partly on elements
of damage which cannot legally be considered, their opinions do not
form the proper basis for a verdict. Here defendant's experts con-
sidered the following facts, none of which are legal: there is a pos-
sibility that one of the power lines may snap and fall, damaging prop-
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erty; people would not build residences out of fear of the towers and
power lines; it is dangerous to build too close to power lines; and the
towers are unsightly.
Department of Public Works & Bldgs. v. Lotta, 27 I11.2d 455
(1963). The trial judge quite properly struck the testimony of defen-
dant's expert witness from the record and instructed the jury to disre-
gard it when it appeared upon cross-examination that he arrived at the
fair market value of the property by adding the value of the building to
the value of the land. These may not be computed separately, for a ten-
story building twenty miles from the city is not worth as much
as a ten-story building in the center of the city, though they cost the
same to build, and depreciate at the same rate.
Department of Public Works & Bldgs. v. Bloomer, 28 I11.2d 267
(1963). Here land was taken from the front and side of a drive-in
movie theatre, and the road along those sides was widened, a stop light
being installed at the intersection. On appeal the owner contended that
he would have to spend considerable sums to fill in a depression along
the other side of his property, move and enlarge the screen and projec-
tion tower, build large fences because of the increased traffic casting
light onto the premises, etc. He further contended that the jury's verdict
and the judgment did not recognize, appreciably, these expenses.
Affirmed.
Expenditures made and costs incurred in adapting the land to
use after road improvements have been made are relevant as evidence
of the depreciation in value, but are not recoverable items in themselves.
An owner has no vested property right in the flow of traffic past
his land, and losses produced by the alteration of traffic flow confer
no right to compensation.
The price paid by the owner may properly be considered in eminent
domain proceedings so long as the figure is not misleading because of
marked fluctuations in value, changed conditions, and the passage of
time since the acquisition.
Public Bldg. Comm. v. Continental Bank, 30 I11.2d 115 (1964).
Where an eminent domain petition was filed in September 1961 to
condemn the property, and the award was not deposited with the county
treasurer until March 1962, the treasurer may not withhold from the
award the amount of taxes due on the property for the last half of
1961, for the defendants are entitled to a pro-ration of taxes due on
the land when it is transferred to a tax-exempt status. See Revenue
Act 28.1.
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Department of Public Works & Bldgs. v. First National Bank,
26 I11.2d 159 (1962). The Department sought to condemn property
owned by the bank which was leased to two industrial corporations. At
the trial, all of the legal counsel agreed that the total recovery should be
$62,000, but there was no agreement as to what part was for damage
and what part for property taken. The judge instructed the jury to
find a verdict in that amount and also to find the lessees entitled to no
part of the recovery. The jury returned the instructed verdict and the
judge entered a judgment in general terms. The question was whether
the lessees are precluded from recovery of any part of the award.
Held: This issue has not yet been decided, and did not have to be
decided in this suit. Under the eminent domain act, there can now be
a separate suit between the lessor and the lessee (I.R.S. Ch. 47, 14).
Digest of Cases on Mitigation of Damages as a Result
of the Improvement Involved
There are several cases in Illinois that deal directly with the question
of benefits. Although none involve farmland, the rules probably would
apply to cases in which farmland is involved.
Kane v. City of Chicago, 392 111. 172, 64 N.E. 2d 506 (1945).
This appears to be a leading case on the question of benefits. The city
condemned property to construct a viaduct. The owner contended that
damage was done to the building not taken in that lateral support was
weakened and street and sidewalk grades were lowered. The jury
found for the city allowing no damages. Affirmed. Art. 2, Sec. 13,
of the Illinois Constitution requires that land actually taken must be
paid for, regardless of benefits accruing to other property of the
same owner as a result of the improvement. This requirement applies
where there is a direct disturbance of a right enjoyed by an owner in
connection with his property which gives the property additional value,
and by reason of the disturbance the owner suffers special damage in
excess of that suffered by the public generally. The disturbance need
not be a physical disturbance of tangible property, but must be a dis-
turbance of a right connected therewith.
For property not taken, the constitution requires compensation in
money only to the extent that benefits from the improvement are ex-
ceeded by damages to the property.
"The measure of damages is the depreciation in the market value of
the property as a whole, caused by a direct physical disturbance of
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some right incident to its ownership. ... If there is no damage, neither
the constitution nor the law authorizes a recovery; . . . and it goes with-
out saying that damages cannot exist if the value of the property is not
lessened, but on the contrary is enhanced."
Osgood v. City of Chicago, 154 111. 194, 41 N.E. 40 (1894). This
is apparently the oldest Illinois condemnation case involving benefit.
The city constructed a bridge at Jackson Avenue. It was necessary to
completely destroy the owner's building. The jury allowed no recovery.
Affirmed. The court stated that the measure of damages in every
case is depreciation in fair market value caused by construction of the
improvement. "If there is no depreciation, there is no damage. Clearly,
benefits may always be set off against damages, no matter what may
be the amount of those damages." In this case it was found that the
value of the lot was increased, beyond the value of the buildings lost,
as a result of the bridge.
Sanitary District v. Laughran, 160 111. 362, 43 N.E. 359 (1896).
This case involved condemnation of 133 acres of pasture and set forth
the general rule on benefits, but it did not raise such an issue on its
facts.
Department of Public Works v. Barton, 371 111. 11, 19 N.E. 2d
935 (1939). The Board appealed from a condemnation proceeding in
Peoria County in which the jury found for the owner in the amount of
$8,000 for land taken and $5,000 for damage to land not taken by high-
way construction. The court had refused to give an instruction offered
by the Board to the effect that benefits to the land not taken must
be set off against damages to that land. Reversed. Special benefits
accruing to the property may not be set off against land taken, but may
be taken into consideration as reducing or completely offsetting damage
to the remaining parts of the land. It was error to refuse to instruct
as tendered by the Board.
Capital Building Co. v. City of Chicago, 399 111. 113, 77 N.E. 2d
28 (1948). The plaintiff owned a building at 4th and Randolph in
Chicago. He had it demolished on the theory that it would collapse as
a result of the city's construction of a subway. The new building con-
structed on the site was in fact damaged by such construction. The
trial court found that, even if these allegations were true, the old
building could have been physically protected at a cost of $50,000 and
that the subway increased the value of the premises by $75,000, thus
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totally offsetting the loss. Affirmed. The Supreme Court found as a fact
that demolition was not caused by construction of the subway but was
the result of depreciation of the building and of the plaintiff's financial
position. Damages to the new building were properly offset, since the
court must consider benefits resulting from the improvement in deter-
mining damage to land not taken.
"Appellants also contend that the benefits to the premises here in-
volved are general rather than special, and hence cannot be offset
against the damages to the property, in accordance with the rule fre-
quently stated by this court. . . . Increase in the value of property
is a benefit which is properly offset against damages, however. The
measure of damages in a case of this kind is the difference in value of
the premises before and after improvement. . . ."
Cuneo v. City of Chicago, 400 111. 545, 81 N.E. 2d 451 (1948).
This case involved damage to plaintiff's building as a result of con-
struction of a viaduct and suburban station adjacent to the building.
Lateral support was weakened, and streets and sidewalks were lowered.
A jury found that plaintiff suffered no damage. Affirmed. The general
rule with respect to benefits was stated. The court relied upon the
Kane, Barton and Osgood cases. Elements of proof used to show bene-
fit which completely offset damage were increased vehicular traffic;
increased advertising area and increase in the number of persons ex-
posed to that area; and increased accessibility from streets and alleys.
Department of Public Works and Buildings v. Divit, 25 I11.2d
93 (1962). Condemnation to acquire .813 acre of land for a highway
interchange near Kankakee. Divit was awarded $38,500 for land taken
but nothing for damages to the remaining 4 acres containing a motel.
Witnesses for the Department testified that the benefits of the new
highway interchange would exceed the damages estimated at $15,000,
but based their opinion solely on a poorly substantiated statement that
traffic would increase and therefore such benefits would result. Wit-
nesses for Divit testified that the loss of direct access, loss of part of
the parking area, and loss of the station would depreciate the value of
the remaining property. Reversed and remanded for new trial.
The court held that benefits must be real and substantial, not chimer-
ical or speculative, and must be capable of measurement and computa-
tion. Here the alleged benefits were largely based on conjecture, and no
facts were presented from which benefits could be reasonably computed.
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Legal Position of Farm Lessee in Condemnation Cases
The law is clear that a lessee may have a property right in his lease,
in the constitutional sense, which will entitle him to share in the com-
pensation when all or part of the leased property is taken by eminent
domain. 1 It is more difficult to discover, however, when he is entitled
to compensation and how his leasehold is valued. Resort to case law
for the answers leaves much to be desired. There seems to be a real
dearth of authority, especially when it comes to leases of farm real
estate. Whether it is because lessees are afraid to assert their rights for
fear of not getting another farm, or because they reach an amicable
settlement with the landlord without resort to legal action, or in some
cases because recovery by the lessee is legally barred by a clause in
the lease which calls for termination of the lease when the land is
condemned, is not known. At any rate, the lack of eminent domain
cases involving leases of farm land in Illinois leaves many gaps in the
law, with resulting unanswered questions.
To supplement the Illinois law and try to answer the questions
which are posed by the legal gaps, reference will be made to the laws
of other states to indicate what the majority rule is in these question-
able areas and to indicate the solution that the better informed courts
would give to a particular problem. This does not necessarily mean that
Illinois courts would follow these decisions, but at least it would be
some indication as to what they might do were they confronted with the
problem.
In Illinois, when the jury ascertains the amount of compensation,
it must first fix the amount of the award for the entire property and
then divide it according to the respective interests of the landlord and
the tenant.2 The lessee's compensation comes out of the total award
and is not made in addition thereto.
It is pretty generally accepted, both in Illinois and in the majority
of other jurisdictions, that a lessee will be entitled to no compensation
where he is allowed to complete his unexpired term unmolested, even
though condemnation proceedings were instituted before his term had
expired.
3 This statement assumes that there was no option in the lease
to renew for an additional period of time, a contingency which will be
dealt with later. Of course, where the term of the lease is as yet un-
'392 111. 182; 26 I11.2d 159. The court held that division of the compensation
award between the landlord and tenant need not be decided in the condemnation
suit, and that there can be a separate suit between the lessor and lessee under the
eminent domain act, I.R.S. Ch. 47, 14.
2
7 111. App. 474.
1 115 111. 340.
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expired and the condemning authority takes possession prior to trial,
as under Illinois
"quick-take" law, the lessee is entitled to compensation;
but where the condemning authority waits to take possession until
judgment, the majority of courts say that the lessee must have a valid
existing lease in the property at the time of the trial to be eligible for
compensation. Similarly, where the lessee renews the lease after service
of summons in condemnation when the lease did not provide for such
renewal, Illinois would prevent the lessee from obtaining any remuner-
ation for his leased interest. 1
The majority of the courts would not allow a lessee who is a mere
tenant at the will of the owner or a lessee who holds over after the
expiration of a lease term to recover compensation for his interests.
Such interests have been picturesquely termed "mere scintillas of
interests," which do not amount to compensable property interests. The
tenor of Illinois law would indicate that Illinois would be in accord
with this viewpoint. By Illinois statute, a tenant's interest in the
premises automatically terminates by operation of law where the lease
is for a certain period of time and the term has expired. Under these
circumstances a lessee has been denied compensation in Illinois where
he held over after the expiration of his lease.
2
Although Illinois has no
cases on a tenant at will, it is suggested that he would have no greater
rights than a tenant who has held over on the premises after the expira-
tion of a valid lease.
It would appear that a hardship to a lessee might occur in cases
where the land is farmed under an oral agreement of long standing
whereby the lessee farms the land from year to year without any
formal agreement. The majority of states would prohibit any recovery
by the lessee under these circumstances in the absence of a binding
right to renew for an additional year. One case in point denied a
lessee recovery on these grounds where such an understanding had
been in operation between him and the landlord for a period of forty
years. Illinois does not have any case law on the subject, but it does
have a statute which might exert some influence on the court. The
Illinois statute says that in all cases where there is a tenancy from
year to year (which would encompass most of the above types of
arrangements), 60 days' notice in writing is necessary to terminate the
tenancy at the end of the year. The notice may be given at any time
within four months preceding the last 60 days of the year. Failure to
give the proper written notice will prevent an owner from getting
1
Ibid.
1 115 111. 340.
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possession of his premises for another entire year. This statute is
applicable in cases where the owner and tenant have an informal oral
agreement and the tenant occupies the premises on a yearly basis. It
has no efficacy in cases where there is a written lease with a definite
expiration date, or in cases where a written lease has a prescribed
notice period coupled with an automatic clause. It is suggested that by
force of the Illinois notice statute, a lessee without a binding option to
renew his lease would nevertheless have a compensable interest in the
premises in a situation where the landlord has failed to give the lessee
such notice as would entitle the landlord to possession of the premises.
Under these circumstances it seems that the lessee's right to remain on
the premises for an additional year would be such that it could not be
absolved by eminent domain proceedings.
It seems to be universally accepted that a tenancy for a term of
years which still has time remaining is the type of interest for which
compensation must be paid.
A remaining question is how leasehold interests are valued. The
Illinois law seems to be relatively clear in this area. Illinois adheres
to the market value theory, sometimes improperly referred to as the
"bonus value." 1 The market value as stated in one decision is the
economic rent (i.e., what the lease would sell for on the open market)
minus the contract rent specified in the lease. The court also stated
that the market value of the lease is enhanced by a valid option to
renew the lease.2
As a general rule, a lessee is entitled to be reimbursed for fixtures,
buildings, and other improvements he has placed on the premises,
even if he has the right to remove these improvements upon termination
of the lease. The cases indicate that where the lessee has the right to
remove the fixtures or improvements upon expiration of the lease,
his measure of recovery is the amount by which the property considered
as a whole is enhanced. In situations where the lessee has no right to
remove, the law is that he should at least receive the amount by which
the leasehold is enhanced by virtue of the presence of such fixtures
and improvements. Whether these are factors to be considered in
valuation of the lease itself or whether this is compensation aside from
the leasehold value is a matter on which the law is rather nebulous.
The Illinois courts have spoken very infrequently on this point, but they
seem to indicate that Illinois would allow compensation for such
1 144 111. 537.
'415 111. 253.
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interests. A case in point states that permanent improvements made
by the lessee would increase the market value of the lease even if such
improvements would revert to the lessor on termination of the lease. 1
It seems likely that the court would be at least as favorable to the
lessee when viewing the disposition of compensation for improvements
which the lessee would be entitled to remove.
Thus far, by implication at least, we have been dealing with the
problem of valuation where the entire leasehold is taken; however, in
cases where farm land is taken, this is seldom the situation. Illinois
courts say that, for land which is not taken, the measure of damages
to the leasehold is the depreciation in the rental value of the land
during the unexpired portion of the lease.
2 These damages, of course,
are to be paid to the lessee. This would seem only fair in view of the
fact that the lessee remains liable for the entire rent where there is only
a partial taking.
3 The case does not say what compensation is paid
for the leased property taken, but it is submitted that the market value
test would be used.
There is authority to the effect that a lessee will not be compen-
sated for his loss of business, profits, good will, fixtures, cost of re-
moval, and the like, but it would seem that this reasoning should be
confined to city property. From Iowa we seem to have a better
reasoned opinion. Where a tenant with his labor and equipment has
prepared the ground, planted, fertilized, and cultivated it only to have
it condemned, in July, thereby losing his labor, seed, fertilizer, growing
crops, and the use of his machinery, he is entitled to damages which
cannot be based wholly upon the rent or rental he has agreed to pay.
Illinois would probably go along with the Iowa view at least to the
extent of considering the crop in arriving at valuation of the lessee's
interests. 4 Illinois gives no definitive answer, however, as to whether
the crop is valued only at the time it is taken or whether consideration
is given to what it would have been worth at harvest time. The latter
valuation probably should be used in view of the fact that one can
reasonably calculate what the anticipated harvest would be.
Unfortunately, the incompleteness of Illinois law leaves much to be
desired, but the existing decisions seem to be sound and well reasoned,
thereby affording a solid basis for future decisions.
MIS 111. 253.
'234 111. 36.
* 144 111. 537.
Ml 111. App. 2d 296.
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Part II
THE VALUE OF FARMLAND IN ILLINOIS BEFORE TAKING
FOR HIGHWAY RIGHT-OF-WAY
Knowledge of the market value of farm real estate before con-
demnation is essential for appraising compensation when land is to be
taken for highways and other public uses.
To determine the general level of farmland value in dollars per
acre, we have had mainly two sources of information: the census of
agriculture, taken once every five years, and estimates by crop re-
porting agents, made three times each year. Both of these sources
belong to the established system of agricultural statistics. They are
basically of the same type, reflecting the opinions of individuals who
are supposed to know what farmland is worth. The two sources are
usually in agreement about the trends of change, but they differ sub-
stantially on the level of value in a given year. The USDA uses both
of these sources to establish year-to-year figures of average dollar
values in this state. More detail than state averages is usually not
published except in the census reports, which have average value by
county.
Against this background of general data, appraisers use the com-
parative approach to establish the value of a property by comparison
with nearby and similar properties which were recently sold. If the
background data are relatively certain and detailed they can do this
with more confidence.
To establish the general value level firmly, market data are needed
on a large scale, and they must be systematically analyzed. Such data
for Illinois are now available through a cooperative project between
the USDA and the University of Illinois. 1 About 16,000 sales, repre-
senting virtually all bona fide sales of farmland in Illinois for five
years, were processed on IBM punch cards.
From this material several tabulations and statistical analyses were
made within the framework of Project IHR-68. These tabulations
and analyses form the principal basis of this report. They permit us
to establish a simple guideline for the appraisal of approximate land
value before taking. The estimates made under this system will, of
necessity, be only approximate and subject to modification on account
of individual circumstances concerning a particular property. But they
1 See Dovring, F., and Scofield, W. H., Farm Real Estate Sales in Illinois, 111.
Agr. Exp. Sta., Bui. 697, 1963.
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will have a systematic foundation and accordingly leave less room for
conflicting opinions about before-taking value than would be the case
if guidelines of this kind were not available.
The technical procedures employed to establish the figures used as
guidelines are described in Appendix A. The guideline itself is found
below, and consists of a series of tables together with directions for
their use. The following will give some general information about
the material, the conclusions, and the types of use which it permits.
The material utilized in this study includes virtually all bona fide
land sales in Illinois over a five-year period, from April 1, 1952,
through March 31, 1957. The data were assembled from sales record
transcripts kept at the Department of Revenue in Chicago. They were
carefully screened in order to eliminate family sales and other transac-
tions that did not conform to the concept of bona fide sale. Correc-
tions were made for mortgages taken over by the buyer. The screening
also excluded sales where the information was defective, as well as
cases that were obviously rural residences and not farms or farmland
parcels. All urban townships were excluded, as well as all of Cook
County.
The total number of sales retained for analysis was close to 16,000.
They cover around 1J4 million acres of farmland, with an aggregate
sale price of about $265 million. The volume of sales was rather
similar from year to year, being close to *4 million acres in each of
the five sales years. This turnover represented about 4 percent of all
farmland and farm value in Illinois in five years, or 0.8 percent per
year.
One finding of basic importance is that the dollar value level re-
ported by the USDA is essentially correct. The weighted average sales
price for the sales year 1955 (April 1954 through March 1955) is very
close to the average value in the census of agriculture of 1954, taken
in November of that year. The sales prices were weighted by the farm
acreage in each county. This point is important in the appraisal of
before-taking value because the values reported in the census are
substantially below those from other sources, such as crop reporters'
data.
Sales data are also available from two years before and two years
after the census year 1954. These data are such that they fit well into
price series interpolated between the censuses of agriculture of 1950,
1954, and 1959. This result is obtained also when analysis is made by
smaller areas within the state, such as state type-of-farming areas.
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It is thus possible to bring the value level up to date by using the sales
data in combination with the census of 1959, the most recent crop
reporters' estimates, and other recent information.
The procedure used in the guideline was to analyze data from all
five years without distinction as to time. This made it possible to obtain
indicators for more variables than would have been possible if each
year had been analyzed separately. It can be shown in several ways
that these five-year averages are close to the figures for the midyear
of the five-year period. The tables in the guideline thus make it pos-
sible to estimate value for a benchmark year, 1954-55 (April 1954
through March 1955). This benchmark year has its center point at
October 1, 1954, which is close to the date of the 1954 Census of Agri-
culture (November 1954). An estimate prepared from tables of value
thus applies to the time of the 1954 census and can be brought up to
date by means of indexes for value change.
For the period November 1954 to November 1959, separate indexes,
valid for various value levels in Illinois, have been prepared from the
1959 census of agriculture. These indexes are shown on page 35.
Until the next census of agriculture is taken, the estimates can be
brought up to date, from November 1959 to the date of the taking, by
use of the published indices for Illinois as a whole. This procedure
is acceptable because since 1959 only small changes in land value have
occurred in Illinois, whereas in the 1950s such changes were con-
siderable.
Guideline to Appraisal of Before-Taking Value
How to use the tables
Tables 1 through 4 present schedules of prices of farmland per acre
in relation to soil productivity ratings, and the effects of other selected
variables on the price per acre of farmland. Each table is for a separate
region or level of analysis at which the regression equations were
calculated (see Appendix A).
These tables provide a framework for establishing an approximate
base value per acre for farmland in different areas of Illinois. The
four area levels to which regression analyses were applied are (1) the
state as a whole, (2) state type-of-farming areas, (3) crop-reporting
districts, and (4) value zones. The extent of the type-of-farming areas,
crop-reporting districts, and value zones is shown in Figs. 1 through 3.
In addition to soil productivity, which determines the variations
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Table 1. Land Values per Acre in Relation to Soil Productivity Ratings,
and Adjustment Factors of Other Variables for Illinois as a Whole
Soil
productivity
rating
Price
per
Soil
productivity
rating
Price
per
......................... $ 92.42"
5 ......................... 109. 80"
10 ........................ 127.19"
15 ........................ 144. 58"
20 ........................ 161.96
25 ........................ 179.34
30 ........................ 196.73
35 ........................ 214.12
40 ........................ 231.50
45 ........................ 248.88
50 ........................ 266.27
Variable
X3 ........... .....
X,
X,.
55 $283.66
60 301.04
65 318.42
70 335.81
75 353 . 20
80 370.58
85 387.96
90 405.35"
95 422.73"
100.. 440.12"
Effect
+2.83
-.13
+9.40
-2.22
a Soil ratings differing from the mean by more than two times the standard deviation.
shown in the bulk of the tables, these four other variables were asso-
ciated with the price of land per acre:
X 3 = average building assessment per acre
X4 = average number of acres sold per year
X5 = population change (thousands)
X6 = percentage of noncropland
These variables either add to or subtract from the value of land
per acre, given the soil productivity rating. The amount by which they
affect the value of land depends on their amount and net regression
coefficient. If the net regression coefficient of a variable was deter-
mined not to be significantly different from zero at a 10-percent level
of probability, then its lower degree of statistical significance is indi-
cated in footnotes. These footnoted numbers should be used carefully
and should, where possible, be checked against alternative estimates.
In the columns showing variations because of soil rating, figures
have been placed in italics when the soil rating differs from its mean
(in the area or zone) by more than two times the standard deviation.
These italicized figures should also be used more carefully than those
closer to the mean.
All of the variables in the regression equations were expressed in
terms of township averages. This means that price per acre and soil
productivity ratings are township averages, as are the other variables.
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Type - of - farming
areas in Illinois.
(Fig. 1)
BY COUNTY BOUNDARIES
BY NATURAL BOUNDARIES
9 FRUIT
VEGETABLE
To determine the value per acre of a tract of land located in a
specific township, the following procedure should be used:
1. Determine from Fig. 3 the value zone of the township.
2. Determine the average soil productivity rating for the tract.
1
1 To determine the soil types by townships, soil reports of the University of
Illinois Agricultural Experiment Station were used. The publication, Illinois Soil
Type Descriptions by H. L. Wascher, J. B. Fehrenbacher, R. T. Odell, and P. T.
Veale, AG-1443, 111. Agr. Exp. Sta., Urbana, 111., 1950, contains the productivity
ratings for each soil type at both a low and a moderately high level of management.
This same publication contains a map of the principal soil association areas in Illi-
nois. More recent ratings are available for new soil types from the University of
Illinois, Department of Agronomy.
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Crop - reporting
districts in Illi-
nois. (Fig. 2)
3. Given the soil productivity rating, determine the price per acre
associated with that rating from the schedule of the appropriate
value zone table.
4. Then multiply the values of X 3 through X 6 by the effect stated
for each variable in the table, and add the total net effect of this
procedure to or subtract it from the base price per acre derived
from 3 above.
This procedure will provide an approximate base price per acre for
a specified tract in 1954. The following example will show how the
procedure works:
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Average sales price,
1952-53 to 1956-57, by
townships, based on
moving averages.
Townships along the
state boundary, for
which no moving aver-
ages could be com-
puted, were shaded the
same as nearby town-
ships. (Fig. 3)
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34 BULLETIN No. 707 [March
In Pine Creek Township of Ogle County, a tract of land comes up
for sale. The soil productivity rating is 58, and the building assessment
per acre is $15. Over the last year, 100 acres have been sold in the
township, but no population changes have occurred. The tract has 10
percent of its acreage in noncropland. Therefore, the values of vari-
ables X 2 through X 6 are the following:
X 2 = 58
X 3 = 15
X 4 = 100
X 5 =
X6 = 10
Looking at Fig. 3, we observe that Pine Creek Township falls
within value zone 28. Therefore, Table 4 for value zone 28 will be used.
Interpolating between soil productivity ratings 55 and 60, a rating
of 58 is associated with a base price of $267.43. Note that in this case
the only variables that significantly affect the price of the land are X 3
and X 6 . Thus we multiply the appropriate values of these variables
by their effects to obtain the total net effect on the base price of
$267.43. The average building assessment per acre (X 3 ) adds $29.70
to the base price [+ 1.98(15)]. The percentage of noncropland sub-
tracts $19.60 from the base price [ 1.96(10) ]. The value of this tract
per acre is thus $277.53 ($267.43 + $29.70 - $19.60).
This same procedure can be used at the other three levels of
aggregation. However, these larger areas or regions are not as homo-
geneous in character as the value zones, and the estimates of land values
derived from them are of a more general nature. The area from which
estimates are derived should be selected according to the use for which
the estimates are being made. That is, if the reader is interested in
average land values of large areas within state type-of-farming areas,
then these are the equations or tables to use. If he is interested in the
per acre price of an average-sized farm and of a given soil productivity,
he should use the equation or table for Illinois as a whole.
When figures of low statistical significance are used, alternative
estimates for similar zones or other areas should also be made to check
the reasonableness of the first estimate. Thus, for instance, if the
property is located in value zone 30, the estimate can be checked by
making estimates also in zones 29 and 31. State type-of-farming area
20 can be checked against crop-reporting district 1, and so on.
After the base price has been estimated in this manner, it can be
brought up to date by the aid of indices for value change from 1954 to
the present. The estimate so procured will be sufficient only if the
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property is "average" or "normal" in regard to all factors not taken
into account in the equations used for the above tables. In all cases
it is therefore necessary to appraise these other elements, using the
commonly applied techniques of appraisal and correcting the base
value as appropriate.
When the before-taking value is estimated for only part of a farm,
as is usual in highway takings, then the variables should be deter-
mined with reference only to the part to be taken. For instance, build-
ing assessment is zero more often on a parcel than on a whole farm,
cropland percentage may differ from that of the whole farm, and so on.
Updating of estimates
The estimates made on the basis of the tables in this section refer to
a benchmark year, 1954-55, more precisely to the fall of 1954. Farm-
land prices moved upward rapidly until 1959, and it is therefore
necessary to raise the estimate by the rate of change between 1954 and
1959. This can be done by using this table which shows the percentage
of change in farmland value from 1954 to 1959 at different levels of
value in 1954:
Approximate
Value level change in value,
1954 1954 to 1959
(dollars) (percent)
50.0
'
100 42.2
200 34.4
300 26.6
400 18.8
500 11.0
(For details of construction of this table, see Appendix A.)
For interpolations, note that the difference is 7.8 percent per $100
in value difference, thus 0.078 percent per dollar in value difference.
For rural areas this procedure will yield a satisfactory estimate for
1959 and, in fact, for 1962 as well. Available information on farmland
prices in Illinois since 1959 indicates a light slump of a few percentage
points in 1959 and 1960, and an increase of a few percent in 1961 and
1962. Practically speaking, the farmland price in the fall of 1962
should not differ much from that of the fall of 1959. For more recent
years, the USDA index of farmland value change in Illinois should
be applied.
1
1 See Farm Real Estate Market Developments, USDA, ERS Washington, D.C.,
(issued three times a year;.
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The rates of change shown on page 35 hold between the 1952-53
through 1956-57 sales information and the 1959 census. Do not use
them on data from the 1954 census.
For instance, in the example given above (from Ogle County),
$277.53 is between $200 and $300, more precisely $22.47 below the
latter. Now 22.47 X 0.078 is 1.75; added to 26.6 this gives 28.35 per-
cent as the normal value increase from 1954 to 1959. And 277.53 X
1.2835 gives the value estimate for 1959 (and 1962) of $356 per acre
(rounded from $356.21).
Value increase in Illinois from 1962 to 1964 (USDA) is 5 percent.
Thus the updated value is $374 per acre.
This procedure is to be used for farm properties. It applies in the
majority of cases where urban and other nonfarm influences are not
important. For properties located in urban-fringe areas, updating of
the value estimate must include an informed judgment on the value
increase that would follow from the local situation.
Part III
DAMAGE FROM REDUCTION IN A FARM'S ACREAGE
A farm, as a going concern, is normally geared to operating on the
size it has. Damage to a farm may thus not be proportional to the area
taken from it, but may exceed what would be expected from the loss of
acreage alone.
Damage from reduction in land size is thus assumed to fall into
two categories : ( 1 ) damage resulting from a decrease in output caused
by a reduction in land, and (2) damage resulting from an increase in
costs due to temporary misallocation of resources.
The latter point is relevant because the reduction in output is not
part of the farmer's management plan. It is imposed on the business
from the outside, and the necessary reallocations cannot all be made
at once. If the inputs involve a period longer than a year, a misalloca-
tion may persist for some time. For assets like machinery, the time
can be estimated from the normal depreciation rates. For fixed inputs
with a long life span, such as buildings and self-employed labor, the
logical adjustment is to seek to enlarge the farm again by purchasing
or renting additional land. The land-market study shows how fre-
quently properties of a given size are sold in a certain neighborhood.
This gives a clue to the expected average length of time that will elapse
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before the farm can be enlarged again, and hence to the number of
years of reduced capacity the farmer can reasonably be compensated.
To estimate damages associated with machinery and building
capital, two analytical methods are used. One is based on a regression
analysis of net revenue and costs on land size; the other, on a produc-
tion function analysis. Loss of self-employment, mainly on cash-crop
farms, can be estimated on the assumption that it is directly propor-
tional to the loss of acreage.
The materials used are the farm records of the Farm Bureau Farm
Management Service kept at the University of Illinois. Approximately
5,500 farmers in Illinois cooperate with the Department of Agricultural
Economics at the University of Illinois in keeping farm records. Cer-
tain summarized information about each farm is filed in the depart-
ment and thus is readily available for research purposes. Even though
these farms are not in all respects representative of farming in Illinois,
there are enough of them to make analyses that will reflect essential
facts about economic damage and property values.
Three areas were selected for analysis of farm records. The first
includes about 700 farms in 12 counties in east-central Illinois, where
cash-grain farms, mainly on highly fertile soils, predominate. The
second includes about 1,000 farms, mainly livestock farms, in 16 coun-
ties in northwestern Illinois, where soils are lighter and land values are
somewhat lower. The third area, in southern Illinois, includes 21
counties with about 500 record-keeping farms. Soils are much poorer
in this area, land values much lower, and the type of farming is mainly
mixed, but includes both cash-grain and livestock farms.
In all three areas, data were processed from three years (1958.
1959, and 1960) in order to eliminate the effect of variations in crop
yields and prices. Almost all of the information was taken from the
farm record summaries. Only the geographical location of each farm
(by township and section) was procured directly from the fieldmen
who supervise the keeping of these farm accounts.
The results of these analyses are presented below and comprise the
guideline to estimation of damage from reduction in a farm's acreage.
Appendix B endeavors to show in detail how the guideline indicators
were computed. At this point, however, it ought to be made clear that
the indicators are of necessity approximate only. It is not possible to
produce an exact measurement of the type of economic damage under
study. The merit of the indicators lies in establishing the magnitude
of possible damage. The margin of error, although wide in percent-
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age terms, nevertheless causes only minor variations in the dollar
amounts.
The whole approach refers to the usual case where only a minor
part of a farm is taken, and the assumption is that the remainder will
continue as a going concern. In the less usual case, where a very large
part of a farm is taken (e.g., by a "cloverleaf"), it may be assumed
that the remaining parcels are no longer viable as a farm. In such a
case, the amount of compensation would equal the market value of the
whole farm before taking, less the appraised market value of the
remainder parcels. (This estimate, as far as farm value is concerned,
would have to include damage through change in physical layout.
See Part IV of this bulletin.) Damage due to loss of self-employ-
ment, if compensable, would then have to be estimated on the merits
of the individual case, taking into consideration the time likely to
elapse before a new farm becomes available.
Guidelines to Appraisal of Damage From Reduction
in a Farm's Acreage
Estimates of damage from reduction in a farm's acreage were
prepared by two methods: production function analysis and cost func-
tion analysis. The latter, which is relatively crude, was applied only
to grain farms in the grain area of east-central Illinois. The productive
apparatus of such farms is relatively simple and could therefore be
approached by this method. Production function analysis, which is a
more comprehensive analysis of the whole farm business, was applied
to several different farm types in the three main areas of Illinois de-
scribed below. Both types of analysis were applied to temporary
excess capacity of machinery and buildings. Damage due to loss of
self
-employment, where it is compensable, should be estimated on the
basis of labor requirement on acreage lost, capitalized in the same way
as damage associated with buildings.
Production function analysis
This analysis was applied to farms in three areas: the grain area
in east-central Illinois, the livestock area in northwestern Illinois, and
the general-farming area in southern Illinois. For the extent of these
areas, see Fig. 4 and Appendix B.
Farm types are distinguished by criteria used in the Farm Bureau
Farm Management Service accounting project. According to these cri-
teria, a grain farm is one on which less than 50 percent of the crop
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used in this
study. (Fig. 4)
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output is used as feed and less than one-third for feeding dairy cattle.
Dairy farms are those where more than one-third of the output is
used as feed for dairy cattle. Livestock farms (other than dairy) are
those where more than 50 percent of the crop output is fed to livestock.
By their most important kind of stock, they are further classified as
fatstock, beef, or hog farms.
The analysis was applied to ten samples of farms, as shown in
some detail in Appendix B.
One result which stands out very clearly in all the analyses is that
the discounted value of the compensation, when divided by the number
of acres taken, is very nearly the same, independently of the acreage
taken. We thus get a single figure from each sample indicating the
number of dollars per acre taken that should be paid when the farm
is of the type indicated. In summary form the results are as shown in
Table 5.
The results in this table are based on the assumption of a five-year
adjustment period for machinery capital costs (see below under cost
function analysis), and a ten-year period for building capital costs. A
ten-year period can also be assumed for loss of self-employment. The
value of one dollar in each year during the 25-year period is as follows:
1
years
1....
2....
3....
4....
5....
6....
7....
8....
9....
10....
11....
12....
13..
r = 5 percent
1.0500
1025
1576
1.2155
1.2762
1.3401
1.4071
1.4774
1.5513
1.6289
1.7103
1 . 7958
1.8856
years
14....
15....
16....
17....
18....
19....
20....
21....
22....
23....
24....
25..
r = 5 percent
.9799
.0789
1829
.2920
.4066
.5270
.6533
.7860
.9253
3.0715
3.2251
3.3864
The results indicate a substantial, although not an extremely large
damage to grain farms, and a negligible one to livestock farms. This
finding may be explained by the greater flexibility of a livestock
enterprise. The grain farms represent a situation where something
between 50 and 100 percent of the crops is sold. (The percent of
crops sold is lower, on the average, on grain farms in the livestock area
1
Lee, T. H., Mathematics of Finance, Richard D. Irwin, Inc., Homewood, 111.,
1957, p. 224.
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Table 5. Weighted Average of Capitalized Compensation per Acre
Type
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Table 6. Machinery Capital Cost as a Function of Acres, for Calculation
of Severance Damage, Grain Farms, Grain Area, Illinois, 1958-60
Acres
Machinery
capital
cost
Machinery
capital cost
per acre
140 $1,267.66
160 1 ,415 . 73
180 1,561.39
200 1
,
704 . 66
220 1
,845 . 53
240 1
,983 . 99
260 2,120.06
280 2,253.72
300 2,384.99
320 2,513.86
340 2,640.32
360 2,764.39
380 2,886.05
400 3 ,005 . 32
420 3,122.19
440 3,236.65
460 3,348.72
480 3,458.38
500 3,565.65
520 3,670.52
540 3,772.98
560 3,873.05
580 3,970.71
600 4,065.98
620 4,158.85
640 4,249.31
660 4,337.22
680 4,423.04
700 4,506.31
720 4,587.18
740 4,665.64
760 4,741.71
780 4,815.37
800 4,886.64
$9.05
8.85
8.67
8.52
8.39
8.27
8.15
8.05
.95
.86
.76
.68
.59
.51
.43
.36
.28
.20
,13
.06
6.99
6.92
6.85
6.78
6.71
6.64
6.57
6.50
6.44
6.37
6.30
6.24
6.17
6.11
Grain area grain farms in cost function analysis
The regression method described in Appendix B has been applied
to the sample grain farms in the grain area. A grain farm was denned
as one on which the operator fed less than 50 percent (by value) of
his crop production to livestock. The nature of the data, the extent of
the sample areas, and the sample time periods are described in the
appendix. The sample included 1,394 farms.
For the purpose of determining the severance damages caused by
reduction in land area, either the regression equations of Appendix B
or the graphs and tables derived from these equations and given with
this section can be applied. Let us turn first to the use of the estimated
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Table 7. Building Capital Cost as a Function of Acres, for Calculation
of Severance Damage, Grain Farm, Grain Area, Illinois, 1958-60
Building Building
Acres capital capital cost
cost per acre
140 $1,138.82 $8.13
160 1,248.58 7.80
180 1,356.81 7.54
200 1,463.52 7.32
220 1,568.71 7.13
240 1,672.38 6.97
260 1,774.54 6.82
280 1,875.17 6.70
300 1,974.28 6.58
320 2,071.87 6.47
340 2,167.94 6.38
360 2,262.50 6.28
380 2,355.53 6.20
400 2,447.04 6.12
420 2,537.03 6.04
440 2,625.50 5.97
460 2,713.46 5.90
480 2,797.89 5.83
500 2,881.80 5.76
520 2,964.19 5.70
540 3,045.06 5.64
560 3,125.42 5.58
580 3,202.25 5.52
600 3,278.56 5.46
620 3,353.35 5.41
640 3,426.62 5.35
660 3,498.38 5.30
680 3,568.61 5.25
700 3,637.32 5.20
720 3,704.51 5.14
740 3,770.18 5.09
760 3,834.34 5.04
780 3,896.97 5.00
800 3,958.08 4.95
equations. For the purpose of illustration, let us assume that a 240-
acre grain farm in east-central Illinois is affected by the construction
of a limited-access highway in such a way that it will be reduced by 20
acres. On the average, what should be the compensation for this dam-
age? The severance damage occurs because of capital costs for ma-
chinery and buildings that are temporarily too high for the smaller land
area of the farm.
1. Compensation for temporarily too high capital costs of machinery:
The estimated equation
Y, = 164 + 8.3033X 0.0030X2
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is used. Y2 represents the value of capital costs of machinery. This
consists of a total of 5-percent interest charge on the remaining depre-
ciated investment in machinery (including the farm share of automo-
bile), and property taxes paid for the machinery investment. X refers
again to the total number of acres per farm. Substituting the relevant
values for X (240 acres, 220 acres) into the above equation, the
reduction in capital costs of machinery (AY2 ) can be computed:
Y2 = 164 + 8.3033 240 - 0.0030 2402
Y2 = 164 + 8.3033 220 - 0.0030 2202
AY2 = 138.46
AY2 represents the amount by which capital costs of machinery will
be higher during the first year after the acreage reduction than they
would have been had the size of the farm been 220 acres and not
reduced to that size by condemnation. It can be assumed that capital
cost of machinery will approach its new lower level during a period
of five years.
This use of a five-year period is based on the assumption that the
various machinery items which make up the farm's total machinery
investment have a length of life of ten years and that, on the average,
these machinery items are depreciated to 50 percent of their value as
new. Assuming a straight-line depreciation schedule, this means that
it would take another five years for these machines to be completely
depreciated so that they could be replaced with smaller, more suitable
machines. Compensation would thus have to be made for each of the
five years for the amount by which capital costs of machinery of that
year exceed the new lower level for those costs. In this example, the
amounts for each year are shown below.
Machinery capital cost
difference or level of
Year compensation
1 #138.46
2 110.76
3 83.07
4 55.38
5 27.69
Total #415.36
If the farmer were paid the total of $415.36 at the beginning of the
five-year period, the level of compensation would be too high. While
part of the damage occurs during the latter part of the period, com-
pensation made at the beginning would give the farmer the opportunity
to employ the capital gainfully during the meantime. To take this into
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account, each future payment should be discounted to its present value.
Assuming that the capital could be gainfully employed at the rate of
5 percent and using any compound discount table, the level of the
single payment at the beginning of the period could be calculated as
follows:
Present value
Level of of one dollar
required due at end
Year compensation
1 138. 46
2 110.76
3 83.07
4 55.38
5.. 27.69
of year
0.95238
0.90703
0.86384
0.82270
0.78352
Present value
of required
compensation
131.87
100.46
71.76
45.56
21.70
Total.. 415.36 371.35
Thus, the level of compensation for the temporarily too high capital
costs of machinery would be $371.35.
2. Compensation for temporarily too high capital costs of buildings.
Here the estimated equation
Y3 = 328 + 6.0576X - 0.0019X 2
is used. Y3 represents the value of capital costs of buildings. These
consist of the total of 5 percent interest on building investment,
building depreciation, building and fence repairs, and taxes on build-
ings. X refers again to the total number of acres per farm. Substitut-
ing the relevant values for X (240 acres, 220 acres) into the above equa-
tion, the reduction in capital costs of buildings (AY3 ) can be computed:
Y3 = 328 + 6.0576 240 - 0.0019 2402
Y3 = 328 + 6.0576 220 - 0.0019 2202
AY3 = 103.67
AY3 is the amount by which capital costs of buildings will be higher
during the first year after the acreage reduction occurred than they
would have if the size of the farm had been 220 acres but had not been
reduced. It can be assumed that in the case of capital costs of buildings,
this cost will approach its new lower level during a period of ten years.
The use of this ten-year period of adjustment is based on assumptions
similar to those pointed out for the case of machinery capital costs.
Compensation, again, would have to be made for each of the ten years
for the amount by which capital costs of buildings of that year exceeded
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the new lower level for those costs. In this example, the amounts for
each year are as follows:
Year
I..
2..
3..
4..
5..
6..
7..
Building capital cost
difference or level of
compensation
.... 103.67
. ... 93.33
. ... 82.96
. ... 72.59
62.22
. ... 51.85
. ... 41.48
.... 31.11
. ... 20.74
10.35
Total 570.32
As in the case of machinery capital costs, these annual payments
must be discounted to their present value if compensation is to be
made in one payment and at the beginning of the adjustment period.
The same procedure is used as before:
Present value
Level of of one dollar
required due at end
compensation of year
103.67
93.33
82.96
72.59
62.22
51.85
41.48
31.11
20.74
10.37
Year
1. . .
2....
3. ..
4. . .
5. . .
6. . .
7. .
9. .
10.
0.95238
0.90703
0.86384
0.82270
0.78353
0.74622
0.71068
0.67684
0.64461
0.61391
Present value
of required
compensation
98.73
84.65
71.66
59.72
48.75
38.69
29.48
21.06
13.37
6.37
Total 570.32 472.48
Thus, the amount of compensation for temporarily too high capital
cost of buildings would be $472.48.
3. Summary of compensation for severance damages from reduction
of land area:
Temporarily too high capital costs of machinery 371.25
Temporarily too high capital costs of buildings 472.48
Total.. . 843.73
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Alternatively, the values for AY2 and AY3 could have been obtained
by reading them from the accompanying tables or graphs. In using
the tables, some computations could have been saved without any loss
of accuracy in this case, as the values for 240 and 220 acres both
appear in the tables. For values not appearing in the tables, interpola-
tions would be necessary, and the advantages of speed and accuracy
would, at least in part, have to be sacrificed. Finally, reading the
relevant values from the charts is not very time-consuming, but is prob-
ably the least accurate.
Part IV
DAMAGE THROUGH CHANGE IN THE PHYSICAL
LAYOUT OF A FARM
Appraisal of damages caused by change in the physical layout of a
farm which has had a limited-access highway cut through it, requires
some special analytical techniques. A geometrical approach to the
length and shape of fields, and the length of road connections within a
farm, should be combined with technical data on machinery and related
operational costs. This study offers a tentative theoretical framework
for such analytical techniques, and a case study showing a concrete
application by these analyses.
A general scheme of severance damages is shown in Table 8. For
simplicity, the intensity of each factor has been classified into three
degrees: minimum, average, and maximum. Among the 12 factors
listed, the present study deals with the following:
2. Field length reduction
3. Field shape deterioration
4. Low-use area increase
5. Operating cost increase (in part)
The first factor, available area shrinkage, is treated in another
part of this publication. Operating cost increase has also been pre-
viously treated in part. The other factors shown are in part not com-
pensable, while in part their compensations can be computed without
having to rely on economic research (as in points 8 and 9).
In the summation of partial damages, the total damage may be-
come over-estimated because some elements overlap between two or
more partial damages. For instance, the estimate of damage through
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field length reduction may contain elements that are again included in
the estimate of damage through field shape deterioration. Such over-
laps are likely to be of minor importance, however, and further research
can help refine the estimation technique. The purpose of the estimate
is to settle the level of damage in an approximate way rather than
down to the last dollar. The techniques presented below are therefore
believed to come close to the kind of estimate needed in practical
damage appraisal cases. A test of the realism of the procedures and
measurements proposed here is provided by their application to a
number of actual condemnation cases.
Field length reduction
Three previous studies, two from the United States and one from
Scandinavia, give clues to the economic effects of reduction in the
length of fields.
1 Those by Burdick and Westermarck are used to
illustrate the analytical approach proposed in this paper.
Both Burdick and Westermarck found sizable reductions in labor
cost per acre when fields were longer. The reductions in labor cost with
increasing field length as found in their studies are shown in Table 9.
The labor cost for each field length is shown as a percentage of the
shortest field length considered 10 rods. Both independent sources
confirm that considerable gains in efficiency are associated with in-
creased field length up to around 40 rods. Thereafter the gains are
small.
On the basis of Burdick's formula, labor-time estimates for a
typical southern Illinois situation have been computed and presented
in Table 10. Reducing field length from a mile to a half-mile increases
the labor cost of each operation by 4 percent; further reduction to a
quarter-mile causes nearly a 15 percent increase in labor cost, while the
reduction of a 40-rod field to 10 rods increases the labor cost per acre
by almost 75 percent. It is clear that operations on small fields are
rather expensive. From such data, a formula can be worked out to
estimate the damage due to field length reduction (see Appendix B).
Field shape deterioration
Changing the shape of a field from rectangular to triangular may
cause higher labor costs and, indirectly, cause parts of the land not
1
Harris, M. D., unpublished master's thesis, University of Illinois, on eco-
nomic aspect of electric transmission lines (1932); Westermarck, N., "Economic
Problems in the Classification of Land," Proceedings of the Eighth International
Conference of Agricultural Economists, August 1952; Burdick, R. T., A New
Technique of Field Crop Labor Analysis, Colo. Agr. Exp. Sta. Tech. Bui. 36,
June, 1947.
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Table 9. Comparison of Labor Costs as Index Number of Cost at
Ten Rods Field Length, Reports by Westermarck and Burdick
Field
length
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Table 11. Labor Costs in Index Figures Related to Field Shape
and Mechanization Degree*
Length of
field in
rods
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and triangular parcels, the headland area is larger in relation to acreage
the longer and narrower the parcel is.
Increase in headland occurs when the amount of headland is a
higher percentage of total area than it was in the whole parcel before
taking. This increase can be calculated simply by measuring the total
circumference of the parcel before and after taking, and multiplying
it by a standard breadth of headland (which follows from the size of
machinery usually employed in the area).
In this study it is assumed, for simplicity, that headlands have a
breadth of 1 rod (16J/2 feet), and that headland acreage is worth half
the price per acre of the parcel to which it belongs. These assumptions
refer to normal situations in Illinois. They may be modified when
evidence is available to show different conditions in an actual case.
The headland acreage can be related to total acreage by a simple
formula to establish the change in the ratio of headland to total area.
This ratio can thereafter be used to compute the area of headland that
is "additional" in the new situation. The formula reads:
Old parcel circumference (rods)
~
a
Old parcel area (acres)
New parcel circumference (rods)
= b
New parcel area (acres)
(b a) = increase in headland ratio
Now (b a) X new parcel area = additional headland (in square
rods), divided by 160 gives the area in acres of the additional headland.
This area is then assumed to have lost half of its value, which is the
compensable damage.
This formula is somewhat inexact on account of the overlapping of
headlands at the corners. This source of error is sufficiently small,
however, to be ignored.
Operating cost increase
When a limited-access highway crosses a farm, two or more parcels
of land may become isolated from each other. This naturally increases
operating expenses. Traveling distance for machinery may sometimes
increase as much as five miles or even more.
A mathematical formula has been found for computing the capi-
talized value of these increased costs. Details of the method of com-
putation are shown in Appendix C. Land value damages per acre
farmed under a specific rotation (corn-corn-wheat-soybeans) are
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Table 12. Land Value Damage Due to Increased Machinery
Traveling Costs, Small Machinery
Distance
(miles)
Parcel size (acres)
1-9 10-18 19-27 28-36 37-45 46-54 55-63 64-72
(dollars)
\j
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$160
140
120
100
80
60
40
20
1-3 ACRES
10-18 ACRES
19-27 ACRES
28-36 ACRES
37-45 ACRES
46-54 ACRES
55-63 ACRES
64-72 ACRES
It 2 2^ 3 3 4 4 5
DISTANCE (MILES)
Land value damage per acre due to increasing costs of operating traveling
machinery. The damage shown is for small machinery, operating a corn-
corn-wheat-soybean rotation. (Fig. 7)
A Case Study
In order to illustrate the applications of the physical layout ap-
proach in appraising damage to farmland caused by the building of a
highway, a case will be presented where compensation has already
been paid.
The subject farm is located in Hamel Township, Madison County,
Illinois. In 1955, a limited-access highway cut through this farm from
northeast to southwest, as shown in Fig. 9. General information about
the farm and land taken from it, damage estimated by the physical
layout approach, actual damage payment made by Illinois Division of
Highways, results of sale, and comments are as follows:
General information
Owners. Elizabeth M. Reichelt and George Reichelt, wife and
husband.
Location. One-quarter mile south of old Highway 66, and about one
mile south of village of Hamel, Madison County, Illinois.
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$160
140
120
100
80
tt
uj 60
2.
2 40
20
1-12 ACRES
13-24 ACRES
II
2
2 3 31
2 2
DISTANCE (MILES)
41
2
Land value damage per acre due to increasing costs of operating traveling
machinery. The damage shown is for large machinery, operating a corn-
corn-wheat-soybean rotation. (Fig- 8)
Legal description. NW^NWi/4 section 23 (50 acres), and NE}4
NEi/4 section 22 (41.50 acres) of T 5N, R 7 W, P. M. 3.
Area. 91.5 acres, one parcel.
Characteristics of property
Comparatively level crop land throughout, equipped with suitable
farm buildings and fences. Three soil types marked the large parcel.
The west 50 acres of the property was superior to the east 41.5 acres.
Of the 50 acres about 25 were dark-colored, moderately permeable
soils, developed from thick to moderately thick loess, whereas of the
41.5 acres all but about 2 acres in the west side of the right-of-way were
light-colored, slowly and very slowly permeable soils, developed from
thin loess on calcareous silty clay to clay drift.
Right-of-way acquisition
Acreage for right-of-way taken: 8.58 acres, cutting northeast to
southwest, creating two segments: the east segment with 16 acres, and
the west with 66.92 acres.
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REICHELT FARM
57
U.S. 66
RIGHT-OF-WAY
8.58 ACRES
ELIZ. 8 GEO. REICHELT
82.92 ACRES
66.92 ACR
WILMER KLENKE
42.89 ACRES x
1600 ACRES
RIGHT-OF-WAY
6.40 ACRES
-EASEMENT AREA
r
l.5x80 RODS
SOIL MAP
F: Light-colored, slowly
and very slowly perme-
able soils developed from
loess on calcareous silty
clay loam to clay drift.
G: Dark-colored, slowly
and very slowly perme-
able soils, developed from
thin loess on calcareous
silty clay to clay drift.
K: Dark-colored, moder-
ately permeable soils de-
veloped from thick to
moderately thick loess.
An area map and a soil map of the farm used as a case study for this
report. (Fig. 9)
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Damage estimated by physical layout approach
The damage to this farm is computed as follows:
The values of Ib, Lb, and r are derived from farm accounts; PI from
Table 10; and P2 from Table 11.
Field length reduction. In the west segment, the field length
was reduced from 160 rods to 130 rods. Based on equation 3 (in Ap-
pendix C), the damage to this segment is estimated as:
D2w = IbLbP 1 B=$61.60 X 4.5% X 2% X -U X 76.92 = $85.29.
r
-> /o
In the east segment the field length was reduced from 160 rods to 24
rods. The damage is calculated as:
D2e = IbLbP 1 B = $61.60 X 4.5% X 44% X -~U X 16.00
5 /o
= $390.30.
The total damage for both segments is:
D2 = D2w + D2e = $475.59.
Field shape deterioration. In both segments, the field shape had
been changed from a rectangular to an irregular shape. The damage of
the west segment is estimated by using equation 4 as follows:
D3w = IbLbP2 B = $61.60 X 4.5% X 6% X ^7 X 76.92
-> /o
= $255.87.
For the east segment:
D3e = I bLbP2 B = $61.60X4.5%X 17%X^X 16.00r * /o
= $150.80.
The damage of the two segments together is:
D 3 = D3w + D3e = $406.67.
Low-use area increase. The parcel before taking had a total cir-
cumference of 503 rods, and thus a headland area of 5.5 square rods
per acre. The total circumference of the two new parcels amounts to
618 rods, and the headland area is thus now 7.45 square rods per acre
of the remaining acreage. The increase in headland acreage is (1.95 X
82.92) = 161.7 square rods, or practically one acre. The damage is half
the value of one acre, or $150. Separate calculations for the segments
show 70 percent of the damage, or $105, to be in the east segment.
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Operation cost increases. Farm machinery had to travel one
mile on the road to reach the east segment from the living quarter.
Table 13 or Fig. 8 is used (by interpolation), and the damage to the
east segment due to the increase in operation costs is computed as
follows:
D 5 = $19.00 X 16.00 = $304.00.
Easement for pass-way. An easement of 1.5 rods wide times 80
rods long on the adjacent farm was necessary. It is calculated by equa-
tion 10:
D6 = $300
L5 * 8
= $225.00
160
In summarizing the estimated damage factors, we find that the total
damage value for both segments after the highway was built through on
this farm would be:
Field length reduction $ 475.59
Field shape deterioration 406.67
Low-use area increase 150.00
Operation cost increase 304.00
Easement 225.00
Total $1,561.26
Of this total, $386.16 is damage to the west segment and $1,175.10 to
the east segment.
Actual payment made by Illinois Division of Highways
The final payment by the Illinois Division of Highways for sever-
ance damage to the farm was $5,832.00 for both segments (January 9,
1955). The appraisal was shown as follows:
1. Severance damage of 80 percent to 16 acres at $240
per acre $3,840.00
2. Severance damage of 10 percent to 66.4 acres at $30
per acre $1,992.00
Severance damage to both segments $5,832.00
Subsequent sale of the east segment
On September 26, 1955, the east segment of 16 acres was sold to
Wilmer Klenke, the abutting neighbor. According to the revenue
stamps on the deed ($3.30), the average price per acre was $188.
According to the report made after contact with the grantee by the
investigator from the highway district office, the grantee paid the
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Reichelts as grantors "between $2,500 and $3,000," an average of $156
to $188 per acre.
Comments
Farmland without improvements in this area was assumed to be
worth about $300 per acre in 1955. Apparently $300 per acre was a fair
price for land in the Reichelt large parcel, part of which had a higher
soil rating than the soil type in the east segment.
By comparing damage estimated by the physical layout approach,
the actual damage payment made by the highway authority, and the
subsequent sale of the east segment, we find that the damage estimated
by the physical layout approach is closer to the damage estimated
from the subsequent sale than in the actual damage payment esti-
mated by the before-and-after income approach:
Damage estimated from subsequent sale $1,800-$2,300
Damage estimated by physical layout approach $1,175.10
Damage estimated by highway authority $3,840.00
The $225 easement reverted to Klenke
There is no way to compare the damages estimated by the physical
layout approach and by the market approach in the west segment be-
cause a transaction has not yet occurred.
Results of Tentative Applications
To test the basic soundness of the procedures set forth in this re-
port, a sizable amount of empirical data is needed. The need is for
information relating to real situations. At the same time it is not alto-
gether necessary that all individual features of the properties be ac-
curately known. Since the purpose here is to test the adequacy of the
approach, and not to appraise these properties for any directly practical
reason, it is sufficient to know the major variables in a way that relates
realistically to the general situation on similar properties. Variables of
minor significance can then be ignored, or assigned standard values,
without invalidating the results in general. Application to individual
appraisal cases, for the purpose of estimating actual damages to an
individual, should of course be based on much more complete and
detailed information.
For the purpose of testing the tools of this report, several proper-
ties were studied that had been touched by recent interstate highway
construction in Grundy and Will counties (F.A.I. Route 55) and in
Champaign and Vermilion counties (F.A.I. Route 74). The procedures
proposed in this report were applied as closely as the material would
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permit. Prior to that, the level of land value before taking was estab-
lished by the procedures shown above. Excluded from analysis were
properties with very small land takings, properties with takings only
along one side and without substantial change in layout, and very small
parcels from which most of the area was taken. Excluded also were
parcels for which plat book information was inconclusive and contra-
dictory, so that the extent of the remainder parcels could not be estab-
lished with certainty.
About 50 properties in the four counties were studied in this way.
The data cover more than 600 acres of land taken. The results were
compared with data on compensations actually paid to the owners. To
date there seems to be no relevant information on after-taking sales of
land from the property studied.
To compare the damages as calculated by the formulas in this re-
port with those actually paid, it is necessary to estimate the basic value
of the farm before taking, of the land taken, and of the remaining
parcels, since these basic values are important in determining the extent
of damages.
For the properties and parcels under study, basic value was com-
puted by the procedures set out above. Only the soil rating variable was
used, based upon the most up-to-date information on soil types and
their productivity ratings. Of the other variables mentioned above, X3
(building assessment per acre) was not relevant in nearly all of the
takings under study, and X 6 (percentage of noncropland) was not
available, while the other two variables appeared to be of minor impor-
tance when the purpose was testing the tools rather than appraising
individual properties.
In this exercise, estimates were prepared from three sets of tables:
for value zones, type-of-farming areas, and crop-reporting districts.
When these estimates differed from one another, the choice was based
on the following criteria: (1) data of high statistical significance were
preferred to those of lower significance; (2) data in the "acceptable
range" were preferred to those shown in italics; (3) when two or more
figures were within the acceptable range, the figure was chosen which
was closest to the middle of that range; (4) when two or more figures
were equally close to the middle of the acceptable range, the figure from
the value zone was accepted if it was one of the "competing" estimates;
if no value zone figure was acceptable, an average of the other figures
was taken to represent the best available estimate.
These estimates were rather consistently below the compensations
paid for land. In the aggregates, the values as estimated tended to be
10 to 20 percent lower than those actually paid. In individual cases the
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differences were often larger. In most cases the compensation paid was
higher than the estimate. In some cases it was lower, usually only by a
small amount, but occasionally by a large amount. The amounts paid
were usually a round figure per acre, while the estimates made by using
the tables in the study are more discriminating.
In contrast to the estimates on basic value, those on severance dam-
ages, as computed by aid of this study, are in most cases much lower
than the amounts actually paid; usually the amounts paid are several
times larger than the estimates by the approach used in this report. In
a few cases, the two figures are close to each other, but the compensa-
tion paid is in no case significantly below the estimate achieved by the
geometrical approach.
According to the study "Damage from Reduction in a Farm's
Acreage," certain compensations could be computed on the basis of
"loss of scale" in the farming operation. This would be mainly on
cash-grain farms, however. Without information on the type of farm,
this kind of damage cannot be computed, although the amounts are not
large in any case. Even on cash-grain farms they would not exceed
$25 to $35 per acre taken. In the very largest takings, which are about
40 acres, the amount would still not exceed $1,000 to $1,400. In most
cases it would still leave the compensation paid for severance damages
far above the total of all such damages computed by aid of the studies
from IHR-68. In the few cases where the total of severance damages,
including those paid for reduction in acreage, might be slightly above
the compensation paid, the amount paid for land is higher than the
estimate according to the research report on this subject. No case was
found where the compensation paid was too low by these standards.
In some cases this might be due to other types of damages which
are not included in any of the research reports. The information re-
ceived from Grundy County, however, gives separate figures for dam-
ages to buildings, fences, etc., and "irregularly-shaped fields." These
data confirm the above conclusion that current practice tends to exag-
gerate damages of this type. It is possible, of course, that this item is
sometimes used as a "cushion" to round the total compensation figure
upwards and safeguard against underestimation on other items. But
the sharp variations that can be observed between the compensation
amounts and the estimated damages indicate that the geometrical ap-
proach will not exaggerate the estimate. The geometrical approach is
as yet imperfect and should be refined, among other things, by including
more up-to-date information. Nevertheless, the formulas presented in
this report offer a means of checking the reasonableness of the general
level of damages that are discussed.
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Technical Material for Pan II
APPENDIX A
How the Data Were Treated 1
The original 16,000 bona fide sales were processed on IBM cards as
individual sales. Each card contained the following data:
County
Metropolitan area (rural; metropolitan county;
adjacent to metropolitan county)
U. S. type-of-farming area (lake states dairy; eastern
corn belt; general farming)
State type-of-farming area (See Fig. 1)
Crop-reporting district (See Fig. 2)
Township
Improved or unimproved (improved includes buildings)
Acres
Month of sale
Calendar year of sale (January 1 to December 31)
Sales year (April 1 to March 31)
Quarter of year
Land assessment
Building assessment
Total assessment
Building assessment as percentage of total assessment
Class interval ; building assessment as percentage
of total assessment
Total price
Assessment-sales ratio
Class interval, acres per sale
Class interval, dollars per sale
Price per acre
Class interval, price per acre
Price limits
For this study the sales were aggregated to the township level, and
selected items were calculated in terms of township averages. These items
were as follows: (1) average price per acre; (2) average building assess-
ment per acre; (3) average number of acres sold per year; (4) average
size of tract sold.
Soil productivity ratings were then calculated for each township. A
weighted average soil productivity rating was derived by estimating the
acreage of each soil type in a township, multiplying this figure by the soil
productivity rating, and then calculating the average for the township. A
low level of management was used in attributing a productivity index to
soil type. These calculations were made for 35 counties, containing 504
1 For further details on data treatment, see Grano, A. M., "Regional Factors
Affecting Land Values in Illinois," unpublished Ph.D. thesis, University of Illinois,
1963.
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townships. For the remaining 66 counties (Cook County sales were ex-
cluded from the material), estimates of soil productivity were made from
soil association maps. After each soil association had been assigned an
average productivity rating, a weighted average productivity rating was
estimated for the remaining 1,051 townships, depending on the proportions
of the different soil associations within each township. Each township
within the state was thus given a numerical soil productivity rating.
The average number of acres sold by township per year was also
calculated. This figure provides an estimate of the amount of land that
comes up for sale each year in the given township. To determine this
amount the total number of acres transferred was divided by five, the
number of years in the sales data.
All sales were coded as being improved or unimproved real estate. The
presence or absence of buildings determined this. No distinction was made
between improved and unimproved properties in calculating the average
building assessment per acre for each township. The average was obtained
by summing up the building assessments and acres sold in all transactions
in the township, and then dividing the former by the latter.
For each township, all absolute positive population changes greater
than 1,000 for the period 1950-60 were calculated. Absolute changes were
used because percentage changes could be misleading when small towns
increased in population. Such cases would overemphasize the effect of
population change on the demand for farmland. Only positive changes
were considered because losses of population have little effect on the non-
agricultural demand for farmland, except that if there were such a demand
prior to the population decrease, it may cease to exist. The value of 1,000
was selected as an arbitrary value above which it was assumed that there
would be some effect on the demand for nonagricultural land. Since sta-
tistics for population changes are available only for ten-year periods, the
change from 1950 to 1960 was used with the assumption that it would be
applicable to the period covered by the sales material.
Estimates of the percentage of noncropland in each township were
derived from the annual Illinois Farm Census. The percentage of non-
cropland for each township was calculated for the year 1954. On the
assumption that this percentage would vary only slightly from year to year,
it was applied to all sales within the township for the five sales years.
Three of the variables originally used in analyzing these data were
subsequently dropped: size of tract, presence of U. S. highways, and
presence of U. S. highway intersections. For omitting the size of tract
there are two reasons.
First, analysis by township averages tended to exaggerate the influence
of size on price. The range of size variation in such averages is quite
narrow, and it became impossible to see whether the relationship was
linear or curvilinear, preventing any extrapolation beyond the range of
the township averages. There are also indications that the negative cor-
relation between size and price, as shown by such averages, is in part
spurious. Instead of including indicators that were certain to contain
considerable error, it was felt safer to drop this factor altogether from the
analyses.
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The second reason is no less important: The commonly noted nega-
tive correlation between price and size may be wrongly interpreted if it
is taken to mean that a small land parcel has a high price per acre because
it is small, and vice versa with large and low-priced tracts. At least in
part, the opposite may be true. The procedure followed at many auction
sales of land, where a farm is offered both piecemeal and undivided (and
sold under the alternative that yields the highest total price), leads to
parcelization of high-value land. The existence of a stratum of small- and
medium-sized land parcels, which change hands often, reflects many
subdivisions in the past. Many of them may have come about through the
process used at auction sales, i.e., by more intensive parcelization of high-
value than of low-value land. When an exceptionally large farm is sold
undivided, it is in most cases one of substantially lower per acre value
than the bulk of large farms shown in the census of agriculture.
It is thus likely that the negative correlation between price and size
is at least in part the opposite of what has been assumed; smaller parcels
are not valuable because they are small, but they are small because they
are valuable. Size may thus be, in part at least, a dependent rather than an
independent variable in relation to price. Even though the size of the
parcel is in many cases given and not to be changed, in other cases it is
subject to change, depending on what is offered for the whole farm and
for its various parts. It is possible that the negative correlation between
size and price is derived entirely or mainly from the "dependent" aspect
of the size factor. The current opinion that farmland increases in value
by subdivision is at any rate not verified and may be an illusion; the
economic rationale given for it is also uncertain.
Under these circumstances it was felt that no attempt should be made
to correct the statistical exaggeration that came out of the analytical
process with regard to the size factor. All of the tables were therefore
computed without this factor.
The other two variables that were originally used in the analysis and
subsequently dropped from it are the presence or absence (in a township)
of a U. S. highway, and the presence or absence of an intersection on a
U. S. highway. Both were dropped from the analysis because the sta-
tistical indicators that came out were erratic: they were almost always of
low statistical significance, and even in the few cases when they were
significant at the 10-percent level, they varied unreasonably. Sometimes a
negative effect of intersections upon value was indicated, which is highly
unreasonable. This is likely to be due to the imputation of the highway
variables to the average property in the township, when in fact they per-
tain to some properties and not to others. This has permitted the highway
variables to become associated, in a manner we cannot quite follow, with
circumstances outside the variables included in the equations ("spurious
correlation"). The use of these variables for appraisal, on the basis of
township averages as in the present study, would therefore do more harm
than good. This implies no particular opinion on the real connections
between land values and highways, connections which may be explored
by other techniques.
After all of the townships had been assigned values for the variables
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mentioned above (there were eight variables in total), the variables were
associated by means of a multiple linear regression. To estimate relations
between price per acre (Xx ) and the independent variables (X2 ...X6 ), a
function was fitted, subject to the criterion of linear least squares. The
model assumed is:
X x = a + b2X 2 + b3X3 + b4X4 + b5X5 + b6X6
The variables, aggregated to township level, were as follows:
X x = average price per acre
X2 = average soil productivity rating
X3 = average building assessment per acre
X4 = average number of acres sold per year
X6 = population change (thousands)
X6 = percentage of noncropland
This model was used at four different areas of aggregation. The first
area was for Illinois as a whole (see Tables 1 and A-l). The second level
of analysis is by state type-of-farming area (see Table 2 and Fig. 1). The
third is by crop-reporting districts (see Table 3 and Fig. 2) ; and the
fourth by value zones (see Table 4 and Fig. 3).
Since the sales data were aggregated to township averages, it was
possible to construct value zones based on moving averages. Individual
township averages showed a haphazard variation upward and downward.
This variation may have been caused not only by local conditions affecting
land values, but also by a small number of sales in certain townships.
Thus, a "moving average over space" was used to smooth out the variation
before value zones were set up. This process consisted of adding together
the averages of nine townships (forming a square of 18 by 18 miles),
dividing the total by nine, and assigning that value to the central town-
ship. Where more than nine townships fell within the 18- by 18-mile
square, they were all averaged in, and the average was applied to the
central township. Townships on the border of the state were not assigned
a moving average, since knowledge of sales at the township level of
adjoining states was not available. This procedure allowed value areas or
zones to be developed, as shown in Fig. 3.
Each of the tables presenting the results of the multiple regressions,
regardless of level or area of aggregation, indicates the level of prob-
ability at which the net regression coefficients become significantly different
from zero. Net regression coefficients that did not become significant by
at least a 25-percent level of probability were not considered to be different
from zero.
Updating of estimates
The table on percentage increase between 1954 and 1959 reflects com-
parisons between 1952-53 and 1956-57 sales prices and farm values re-
ported in the 1959 census of agriculture.
This relation was shown by means of scatter charts relating county
averages from sales information with the percentage of difference between
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Appendix Table A-l. Summary of Results of the Multiple Linear
Regression for Illinois as a Whole*
Xj X2 Xj Xi Xj Xj
Net regression
coefficients -1.000 3.477 2.829 -.134 9.395 -2.220
Standard errors of
the net regression
coefficients 000 .493 .110 .064 2.768 .562
Values of T 7.053b 25.718b -2.094 3.394b -3.950b
Beta coefficients.... -1.000 .174 .535 -.042 .070 -.096
Means 255.562 52.473 20.359 161.579 .454 26.810
Standard deviations 352.746 17.631 66.685 111.764 2.637 15.332
Coefficient of multi-
ple determination . 404 .... .... .... .... ....
Standard error of
the estimate 272.400
Value of a 92.422
N 1,555
* Corresponding tables for each of the state type-of-farming areas, for each crop-reporting
district, and for each value zone are found in Grano, op. cit., pp. 130-157 (microfilm or xerox
copies may be obtained from the University of Illinois Library).
b Significantly different from zero at the 1-percent probability level.
c Significantly different from zero at the 5-percent probability level.
these and the county averages in the 1959 census. The scatter reflects a
negative correlation between the 1954 price and the rate of increase.
From the scatter, a function was derived by manual fitting. This was
done on two separate charts, one using unweighted county averages from
the sales data, and the other county averages weighted by the farm
acreage in each township. The function derived on the two charts was
very close. When a line was drawn between these two estimates, no point
differed more than about one percentage point from either of the two
original lines. This method comes closer than any other to determining
the rate of change for each value level.
The accuracy of the fit was tested in the following manner. Using
the function as derived, county average estimates relating to 1959 were
prepared and compared with the county averages in the 1959 census.
From county to county, there are numerous differences between these two
sets of figures, as would be expected both from defects in the two sources
and from incidental circumstances. But the general level is close. When,
for instance, any ten counties are chosen at random and the figures added
up separately for the estimates based on the function and for the census
data, the totals and averages are almost always very close. The exceptions
can be traced to a few individual counties where there is something seri-
ously wrong either with the sales data or with the census data.
This test shows that the relation between sales data and the 1959
census is correctly reflected in the function as derived. Estimates derived
from the latter, referring to value zones or to individual properties, will
be within 1 to 2 percent of the normal value change for such properties.
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Technical Material for Pan III
APPENDIX B
Source and Nature of the Data
Farm records are the principal source of data for this study. Approxi-
mately 5,500 farmers in Illinois have cooperated with the Department of
Agricultural Economics at the University of Illinois in keeping records
of their businesses. These records include business transactions as well as
data on farm investments. Certain summarized information about each
farm is filed in the department and is thus readily available for research
purposes. The sample used in this study is drawn from this information.
It may be questioned how far these record-keeping farms are represen-
tative of the population of all farms. A previous study indicates that when
certain characteristics of record-keeping farms are compared with those
from a random sample, basic differences between the two groups become
apparent: record-keeping farms are larger in land size, they are located
on more productive soils, and apparently their management is superior to
that of random-sample farms. However, when record-keeping farms were
compared with random-sample farms of equal land size and soil quality,
differences in capital intensity between the two groups of farms became
much smaller, while differences in the measures used to indicate managerial
ability disappeared.
1 Thus the sample farms cannot represent the popula-
tion of all farms, but they are representative of the population of farms
that are similar in terms of land size and soil quality.
The Sample Areas
The records from counties of three areas of the state were included in
the study: east-central, western, and southern Illinois. The location of
these areas is shown in Fig. 4 (page 39).
The cash-grain area
The cash-grain area is located in east-central Illinois and comprises the
counties of Champaign, Clark, Coles, DeWitt, Douglas, Edgar, Ford, Iro-
quois, Macon, Moultrie, Piatt, and Vermilion. These counties cover all
but the north-western part of State Economic Area 6b, as delineated by the
Bureau of the Census, plus Macon and Clark counties in the adjoining
State Economic Areas 6a and 9, respectively. 2
This area was selected on the basis of relative homogeneity of the
predominant type of farming cash grain. And an attempt was made to
center the study in the area of the productive loess soils.
1
Mueller, A. G., "Comparison of Farm Management Service Farms and a
Random Sample of Farms in Western Illinois," Journal of Farm Economics, Vol.
36, May 1954, pp. 285-292.
'"Illinois Counties and State Economic Areas," 1950 United States Census
of Agriculture, Washington, D.C.
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Appendix Table B-l. Farm Bureau Farm Management Service Record-
Keeping Farms and Grain Farms, by Counties,
East-Central Illinois, 1959
County
70 BULLETIN No. 707 [March
Appendix Table B-2. Farm Bureau Farm Management Service Record-
Keeping Farms and Livestock Farms, by Counties, Western Illinois, 1959
vr,imuo.- ^( Livestock
Number of JS"?feLriL farms as per-
County record-keeping
rec
?"Tr*Ping cent of all
e iivesiocK i ,
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Appendix Table B-3. Number of Farm Bureau Farm Management
Service Farm Records in Three Sample Areas, 1958-60
72 BULLETIN No. 707 [March
Method of Analysis
To study adjustments in farming operations caused by an involuntary
reduction in farm acreage, several alternative models are available. These
alternatives could be classified under three general approaches: First,
one could study this problem on the basis of observations made on adjust-
ments that have already taken place, and then generalize from these
occurrences in the past to adjustments that are likely to occur under similar
circumstances in the future. Contrary to this empirical approach, one could
base the method of analysis almost entirely upon some theoretical frame-
work. This is possible using economic theory to derive hypotheses con-
cerning optimal resource allocations on farms of assumed or observed sets
of available resources. The same method can then be carried further
to estimate the effects of a given acreage reduction upon farm organization.
Finally, in a third method of analysis, certain aspects of the first two
approaches can be combined. It is possible to study existing farms and
determine how closely their present organization approaches some norm
set by economic theory. Then some acreage reductions can be postulated
and their effects upon farm organization studied (given the assumption
that the final adjustment will result in a farm organization that comes
equally as close to a theoretical optimum as the organization before the
acreage reduction occurred). Let us consider each of these methods.
The first approach, if applied to a large enough sample and based
upon very detailed farm management data, would yield very useful results.
This method has not been applied in the present study because of the lack
of the required data and because it appeared to be inefficient even if the
data had been available.
It has been estimated that in the spring of 1960 the longest stretch
of limited access highway completed to the standards of the interstate sys-
tem in Illinois was only about 50 miles long. 1 This indicates the lack of
data in general. Furthermore, the early stages of interstate highway con-
struction in Illinois have been concentrated near the large population
centers. Thus a study of the developments along large portions of the
completed limited-access highways in Illinois would not be useful for mak-
ing appraisals for compensations in future rural land condemnation cases.
To collect the data, the researcher would have the choice of either first
interviewing farmers before the highway construction, then again after
adjustment had been completed, and possibly one or more times between
the first and last interviews, or interviewing the farmer at the end of
the period and relying upon his memory concerning the necessary data
at the beginning of the period. The former alternative would be time-
consuming and costly. The latter has been attempted, to a limited extent,
in a previous study. 2 It was found that questions had to be raised about
1
"Minutes, Project Advisory Committee Meeting," Illinois Cooperative High-
way Research Program, Illinois Division of Highways and University of Illinois,
Project IHR-68, University of Illinois, Urbana, Illinois, May 29, 1962.
'Vlasin, R. D., Pendleton, W. C, and Hedrick, J. L., "The Effects on Farm
Operating Units of Land Acquisition for Controlled-Access Highways," an admin-
istrative report to the Bureau of Public Roads; Farm Economics Division, Eco-
nomic Research Service, U. S. Department of Agriculture, Washington, D. C.,
1962, p. 71.
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the reliability of data when farmers were interviewed about the organiza-
tion of their businesses during a period three years in the past. This
study recognized the difficulty of obtaining more detailed data for a longer
period of time by this method. 1
Some of the pitfalls of the deductive approaches can be avoided if
the reasoning makes greater use of the logical system of economics, or
if theoretical constructs are tested empirically. In the present study the
method is derived within the framework of the theory of the firm, and
the quantitative estimates obtained are the results of applying the theoret-
ical framework to statistical data. The theoretical model is outlined below.
The economic model
The theory of production is based on the assumption that maximizing
profits is the objective of the firm's management. Given this management
goal, production theory provides a set of norms which can lead to achiev-
ing the objective. The norms furnish a framework within which questions
can be answered concerning the level of resource use in the production of
each product, the relative combination of several resources in the pro-
duction of each product where substitution among the inputs is possible,
and the combination of products in the firm's total output. Given an un-
limited supply of variable resources, the level of resource employment is
at an optimum when the marginal rate of transformation between any
factor and any product is equal to the respective factor/product price ratio.
An optimum resource combination is achieved when the marginal rates of
substitution between any two factors equal the inverse ratios of their prices.
Finally, equating the marginal rates of substitution between any two prod-
ucts with their inverse price ratios satisfies the norm of an optimum combi-
nation of products in the firm's total output, provided the marginal costs
of resources specific to each product are equal.
This theory of production is based upon the assumptions of an un-
limited supply of resources and "perfect knowledge." If the supply of
capital is limited and if this restriction determines the supply of variable
inputs, it is necessary to consider simultaneously the use of capital both
within all enterprises and among them. The marginal return of capital
must be equal in all enterprises, and the total cost of the variable resources
must not exceed the capital restriction.2
Perfect knowledge exists when, during the planning stage, the entre-
preneur has available ex post information about the technical transforma-
tion and substitution functions as well as about the pertinent price ratios.
The term ex post suggests that such information cannot be available while
decisions about the production process have to be made. Instead, the deci-
sion maker, in his ex ante view, substitutes his own expectations for such
1
Empirical work has been done elsewhere, for example, in Germany. See
Stoevener, H. H., "Determination of Severance Damages Resulting from Partial
Taking of Farm Land," unpublished Ph.D. thesis, University of Illinois, 1963,
pp. 7-10.
2
Doll, J. P., "The Allocation of Limited Quantities of Variable Resources
Among Competing Farm Enterprises," Journal of Farm Economics, Vol. 41, No-
vember 1959, p. 783.
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knowledge. Production plans based upon the entrepreneur's expectations
will approximate the management objective with a closeness that depends
upon the extent to which his expectations will be realized.
Production functions
In this framework the production function is a part of the theory of
the firm. In its general form,
where i = 1 . . . n, it indicates that some yet unspecified relationships exist
between the firm's output (Y) and its various inputs (Xj), as well as
among the inputs. These relationships could be of several types. In the
factor/product case they include increasing, constant, decreasing, or nega-
tive marginal returns, while the factor/factor relationships might be those
of complementarity or substitutability among inputs. The factors might
substitute for each other at constant or variable rates along a scale line. 1
The general model of the production function becomes operational
when the above relationships become specified by expressing them in detail
by some chosen mathematical function. The researcher has to choose
among several alternatives in selecting the appropriate mathematical form. 2
For the present study, the function chosen is the Cobb-Douglas function.
This function is of the general form
Y = aXibiX2b' . . . X>.
The function is linear when expressed in logarithms. The theoretical
assumptions underlying this choice are the following:
1. In the factor/product case, this function specified a constant elastic-
ity. This means that each percentage of increase in input, regardless of
the level of input, causes output to increase by the same percentage. While
it may express increasing, constant, or decreasing marginal productivity, it
is incapable of portraying successive areas of these.
2. In the factor/factor case, the Cobb-Douglas function specifies that
the inputs are complements at some ratio of combination; i.e., the con-
tour lines never intersect the axes ; a product can never be produced by
a single factor. Furthermore, by using a function of this mathematical
form, it is assumed that the slopes of successive contours are the same at
points where they are intersected by a given scale line. Having the same
slopes for different levels of output means that the factor substitution rates
have to be the same also. In turn, this implies that the combination of
factors which is the most profitable combination at one level of output is
also the most profitable one at any other level of output.
These theoretical assumptions are not very restrictive in the present
study. The assumption of only positive, decreasing marginal returns, for
example, is not a very limiting one with the data on hand; nor is the
assumption about the substitutability and complementarity among the vari-
1
Heady, E. O., "Technical Considerations in Estimating Production Func-
tions," Resource Productivity, Returns to Scale, and Farm Size, Iowa State Col-
lege Press, Ames, Iowa, 1956, pp. 8-13.
1
See, e.g., Stoevener, op. cit., pp. 12-16.
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ous productive agents. The other restrictions of this function could be
avoided by selecting a mathematical form involving squared and cross-
product terms. This would involve a loss in degrees of freedom. The num-
ber of degrees of freedom lost in estimation with the Cobb-Douglas
function is n + 1, where n = number of input aggregates. There is also
the minor advantage that the net regression coefficients of the Cobb-
Douglas function give directly the elasticities of production.1
Specification of variables
A farm frequently produces a large number of products and uses in
the production process a multitude of input items. To make a production
function analysis manageable from a computational standpoint, it is
necessary to reduce the number of products and inputs into some small
number of categories. Plaxico2 has given some theoretical guidelines for
the aggregation process. These are summarized below.
The number of inputs to be considered separately can be reduced by
combining into the same resource category all those factors which are
technical complements or perfect substitutes of each other. Such a com-
bination is not only a possibility but a necessity, as the model of the Cobb-
Douglas function specifies decreasing marginal rates of substitution among
factors; i.e., the only place where technical complementarity or perfect
substitutability among factors will occur is within the aggregates of the
individual resource categories. A common relationship among inputs in
agricultural production is that of a diminishing marginal rate of substi-
tution. If this relationship exists between two factors, it is proper to
aggregate them if in each observation the two factors are combined to
equate the factor/factor substitution rate with the inverse ratio of the
factor prices, and if the two factors substitute for each other at the same
rate in the production of each product.
Generally, all products are combined into just one output category.
This can be done without bias if all products in the aggregate are pro-
duced in fixed proportions to each other. If the product mix is not constant,
but if the various products substitute for each other at diminishing marginal
rates, they may still be aggregated without bias if the marginal rates of
substitution are equated with the inverse of the price ratios and if each
product is affected in the same manner by each class of inputs.
These theoretical considerations together with empirical evidence from
previous studies led to the following specifications of the production func-
tion.
The function is of the form
Y = aXibOC2b * . . . X7b'.
a, bj, b2 ...b7 are the parameters to be estimated; a is the constant term
1
Tintner, Gerhart, and Brownlee, O. H., "Production Functions Derived from
Farm Records," Journal of Farm Economics, Vol. 26, August 1944, p. 567.
J
Plaxico, J. S., "Problems of Factor-Product Aggregation in Cobb-Douglas
Value Productivity Analysis," Journal of Farm Economics, Vol. 37, 1955, pp. 664-
675.
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of the equation; b x b2 , . . . b7 are the regression coefficients of the various
inputs. The variables of the function represent the sums of the levels of
output and inputs of landlord and tenant on each sample farm. They are
defined as follows:
Y = Total value of farm production. This is the total of the value of
crops, livestock, and livestock products sold, end of the year inventories
in grain and livestock, livestock and garden products consumed on the
farm, and other cash incomes, minus the values of the beginning inventories
in grain and livestock, and livestock purchases.
Xi = Acres
X2 = Cost of hired, operator's and family labor. The cost of hired
labor represents expenditures actually made for this input. Farm account
keepers report the number of months there are of operator and family
labor. For the purpose of summarizing the accounts, this figure is multi-
plied by a representative wage rate for hired labor in the area. This
valuation of hired labor has also been applied in the present study. The
monthly rates used for each of the areas and years are given below.
Grain and General
livestock farming
Year areas area
1958 $200 $185
1959 215 200
1960 215 200
Xs = Machinery operating expenses. This is the sum of the expendi-
tures for machinery repairs, machinery hire, and gasoline and oil. Auto-
mobile expenses are included where they pertain to the farm business.
X4 = Machinery capital cost. This is the sum of a 5-percent interest
charge on the depreciated value of machinery investment at the beginning
of the year, machinery depreciation, and personal property taxes paid on
machinery investment. 1 The farm share of the automobile is again in-
cluded as a part of farm machinery.
Xs = Building costs. These consist of the total of a 5-percent interest
charge on the depreciated investment in buildings at the beginning of the
year, building depreciation, building and fence repairs, and real estate
taxes on buildings.
Xe = Crop expenses. This is the sum of annual outlays for fertilizer
and lime, seed and crop expenses, and, on grain farms, miscellaneous
operating expenses. The last category includes such items as expenditures
for electricity and telephone, general liability insurance, farm organization
dues, etc.
XT = Livestock input. This is the sum of current expenses for live-
stock (including feed purchases), a charge for interest of 5 percent on
investment in livestock at the beginning of the year, and, on livestock
farms, miscellaneous operating expenses.
1 For determination of property tax rate on machinery see Stoevener, op. cit.,
pp. 86-97.
1965] CONDEMNATION AND SEVERANCE DAMAGE 77
With the exception of the land input, which is stated in acres, all
variables are expressed in value terms and either represent stocks of re-
sources used up during the production period or are annual resource flows
originating from some fixed investments.
Especially the classification of inputs into the two variables, X 3 and X4 ,
may be questioned. One could expect a high level of complementarity be-
tween machinery operating expenses and machinery capital cost. It can
be argued that variations in the level of machinery investment are associ-
ated with variations in the level of expenditures required to operate these
machines. The existence of a perfect complementary relationship would
require combining the two inputs into the same resource aggregate. How-
ever, in a previous study, in which the variables were similarly defined as
in this one, the zero order correlation coefficients between the two inputs
ranged between 0.0616 and 0.525 1. 1 One would expect some degree of
complementarity to exist between any two sets of resources in agricultural
production. It must be decided arbitrarily at what magnitude the zero order
correlation coefficients are indicators of a relationship between two inputs
which is sufficiently close to perfect complementarity to permit combining
the two inputs into the same aggregate. In this case it was decided that the
intercorrelations between machinery operating expenses and machinery
capital were sufficiently low not to require aggregation of the two inputs.2
Miscellaneous operating expenses were combined with crop expenses
on grain farms and with livestock expenses on livestock farms. Expendi-
tures under this heading are rather general, but they are thought to be
most closely associated with the levels of crop enterprises on grain farms
and with the levels of livestock enterprises on livestock farms.
The livestock variable, X 7 , is an index of the size of livestock enter-
prises. It may be difficult to make practical recommendations on the basis
of the productivity estimates found for this aggregate. The livestock in-
vestment at the beginning of the year could consist of breeding stock.
In this case, the optimal return from this input would be equal to the sum
of an interest charge on the capital invested in livestock, depreciation, and
current livestock expenses. On the other hand, fattening stock on the
farm at the beginning of the year would represent a quite different input.
It may consist of recently purchased feeder calves, for example, or may
represent hogs ready to be marketed. Finally, livestock purchases were
not considered at all. To be considered it would be necessary to know
not only the type of livestock bought, but also the date of purchase. Only
livestock purchases made during the early part of the production period can
be considered reasonably close substitutes of the investment in livestock
at the beginning of the year, and data concerning dates of livestock pur-
chases were not available.
1
Stoevener, H. H., "Resource Productivities on Farms in Two Areas of Illi-
nois," unpublished M.S. thesis, University of Illinois, Urbana, Illinois, 1962, pp.
64-68. Substitution between the two inputs in some instances may explain the
range in the zero order correlation coefficients.
2 See Stoevener, H. H., "Determination of Severance Damages Resulting From
Partial Taking of Farm Land," op. cit., pp. 99-100.
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The management input
In the above discussion of input variables, the management input has
not been mentioned at all. It has been recognized that the exclusion of the
management variable in production function studies has led to biased esti-
mates of the productivities of the remaining variables. The reason for
disregarding the management input has been the lack of a method for its
measurement. 1
Compensation for severance damages
Compensation of the severance damage under consideration here is
somewhat involved. The difficulty lies in the determination of the effect
on income of production costs which cannot be immediately adjusted to a
lower level and thus cause a damage to the farm business during the ad-
justment period. Obviously, not all production costs fall into this category.
Some expense items can be adjusted downward immediately in response to
an acreage reduction, while others may require periods of several years to
reach their new levels, and a third group of inputs may not be affected at
all. Thus it is necessary to consider each input aggregate of the production
function to classify the bundle of resources represented by it in respect to
the length of time required for its adjustment to a lower acreage level.
Xj, the land input, does not need to be given special attention as its
new level of use is given as the result of the acreage reduction.
The situation is different for X2 , the labor input. This variable has
two components, hired labor and operator's and family labor. While the
former part of the labor input can often be reduced without difficulty, the
latter part must be considered fixed. Whether or not the labor input is
variable thus depends upon the extent to which it is necessary to reduce it.
As long as the required reduction is no greater than the hired labor com-
ponent, the adjustment can be made immediately. The hired labor com-
ponent, however, cannot be reduced if it is the result of certain seasonal
"labor peaks" which are unaffected by the acreage reduction. For example,
a large amount of hired labor might be required to harvest certain fruit or
vegetable crops. If the production of these crops is not curtailed, then a
decrease in the use of hired labor is impossible. However, in this case it
might be better to consider the labor input as unaffected by the acreage
reduction. This would mean treating it in the same manner as the live-
stock input, X 7 . A maladjustment will occur when the necessary reduction
in labor input exceeds the hired labor component, and results in under-
employment of operator and family labor, but how frequently this is likely
to occur in practice is an empirical question which cannot be answered at
this time. The results of the analysis will give some information about this
point.
Table B-5 gives a general indication of the relative shares of the two
labor components in the total labor input on sample farms. In the case
that the available labor on the farm becomes underemployed, it is necessary
to decide if and when off-farm employment can be found for it. Damages
will not extend beyond the date of available re-employment.
1
Ibid., pp. 22-26.
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Appendix Table B-5. Arithmetic Means of the Values of
Labor Inputs on Sample Farms, by Sample, 1959
Sample
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After this discussion of the individual input categories, let us continue
with the determination of severance damages. The question which needs to
be answered now concerns the changes which have to occur in the level of
net revenue as the adjustment proceeds.
As a benchmark in these calculations, the value of net revenue is esti-
mated which would obtain if the farm, after the acreage reduction, would
be able to return immediately to the same level of adjustment that existed
before the disturbance in the land input occurred. The production function
provides the basis for estimating the levels of output and factor use after
reducing the land input. The estimated marginal value products give an
indication of the level of adjustment achieved by the sample farms. For
all variables, except land which is stated in acres, a marginal value product
of one dollar represents an optimal resource allocation. Resource use could
be improved by using more of a factor which has a marginal value pro-
ductivity greater than one, and using less of an input with a marginal value
product smaller than one. The particular level of adjustment or deviations
from optimal resource use found on a farm may be the results of capital
limitations, family-farm inter-relationships, lack of knowledge about the
technical production relationships, or product and factor prices. It does
not seem reasonable to assume that these deterrents to an optimal resource
allocation will also be operative after the reduction in acreage has occurred.
This leads to the assumption that the marginal value productivities of the
input aggregates will bear the same relation to marginal factor costs after
the acreage reduction as before, and that the new levels of factor use have
to be determined subject to the pre-taking marginal value products.
The new levels of input and output are determined simultaneously by
the productivities of the individual factors. With these parameters a sys-
tem of equations is developed as follows:
Given the production function
Y = aXibiX2b* . .
which was previously defined, a profit equation can be written as
7
77 is profit, Py is the price of output, and Pi is the price of the factor Xj.
The problem is to maximize TT subject to the production function and
the assumption that P t = MVPi. We can rewrite the production function as
F = Y - aXi^Xs^ . . . X7b'
and then maximize TT A F, where A is a LaGrange multiplier. The follow-
ing necessary conditions are obtained: 1
1 This method is taken from Swanson, E. R., "Determining Optimum Size of
Business From Production Functions," Resource Productivity, Returns to Scale,
and Farm Size, The Iowa State College Press, Ames, Iowa, 1956, pp. 133-143.
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= Py - X =
- = - P2 + aX 1b b2X2b*-'X3b X4b X5bOteb'X7b' =
^_ = - P3 + aX 1b'X2b>b3X3V.X4b<X5b<X6b'X7b' =
3ir
= - P4 + aX 1b'X2b'X3b'b4X4b -'X6b X6b X7b' =
ax4
dTT
ax
- P5 + aXibiX2b*X3b'X4b<b5X5b ->X6b X7b ' =
= - P6 + aX1b'X2b>X3b'X4b'X5b'b6X6be-iX7b' =
As a result we have seven equations (the production function and the six
marginal conditions) with seven unknowns (Y, X2 , X3 , X4 , X5 , X6 , and A.).
The values of X and X 7 are determined prior to the solution of the equa-
tion system. These equations are more readily solved when expressed in
logarithms:
log Y = log a + bi log Xi + b2 log X2 + b3 log X3 + b4 log X4 + b6 log X5
+ b fi log X6 + b7 log X7 .
log Py = log X
log P2 = log X + log a + bi log Xi + log b2 + (b2 1) log X2 + b3 log X3
+ b4 log X4 + b5 log X5 + b6 log X6 + b7 log X7
log P3 = log X + log a + bi log Xi + b2 log X2 + log b3 + (b3 1) log X3
+ b4 log X4 + b8 log X5 + be log X6 + b7 log X7
log P4 = log X + log a + bi log Xi + b2 log X2 + b3 log X3 + log b4
+ (b4 - 1) log X, + bs log X5 + be log X6 + b7 log X7
log P6 = log X + log a + bi log Xi + b2 log X2 + b3 log X3 + b4 log X4
+ log b5 + (b, - 1) log X5 + be log X6 + b7 log X7
log P6 = log X + log a + bi log Xi + b2 log X2 + b3 log X3 + b4 log X4
+ b6 log X6 + log be + (b - 1) log X6 + b7 log X7
From the above equations it is evident that the value of X = 1 as Py = 1 .
(Py = 1 follows from the definition of output.) The term log X can therefore be
eliminated from the equation system, and the second equation is no longer
X
necessary. As PI is assumed to be equal to MVPi, and as MVPi = bi -=r-, we
AI
can substitute log bi + log Y log X } for log Pi. Solving the remaining sys-
tem is equivalent to solving BA + C = when
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B =
1 b2 ba b bs be
01 -b2 -b3 -b4 -bs -b6
-b2 l-bs -b4 -b6 -be
-b2 -b3 l-b4 -b8 -be
b2 bs b4 1 bs be
-b2 -b3 -b4 -bsl-be
A =
logY
logX2
logXs
logX4
logX5
logX6
log a bi log Xi b7 log X7
log a + log Y log X2 bi log Xi b7 log X7
log a + log Y log X3 bi log Xi b7 log X7
log a + log Y log X4 bi log Xi b7 log X7
log a + log Y log X5 bi log Xi - b7 log X7
log a + log Y log X 6 bi log Xi bi log X7
The solution of the equation system yields the new values of output
and input. They are defined as Y (6) , X 2 (6)J X 3 (6)> X4 (6). X 5 (6)> and
X6 (6>- The subscript "6" in parentheses indicates that these values were
found by solving a system of six equations simultaneously. Subtracting the
values of inputs (valued according to their marginal value products) from
the value of output, we can now compute a net revenue which could on the
average be obtained on the sample farms, given adjustment in the use of
all resources to the same extent as existed before the reduction in acreage.
The "final adjusted net revenue" (OF) is computed as follows:
V V ' V V V~ * (6) *! **S (6) "8 (6) **| (6) X 6 (6) X 7 .
X/ is the level of the land input after occurrence of the acreage reduction.
All inputs are valued at the rates of their marginal value productivities.
As was shown in an earlier section, some time will pass between the
reduction in the land input and adjustment in the remaining inputs. Net
revenue OF is the one to prevail, on the average, even after the building
input, X 5 , which requires the longest time period, has come to its pre-taking
adjustment level. During the time between the acreage reduction and the
state characterized by net revenue F, net revenue will be lower than F.
This difference in net revenue constitutes the damage to the remaining farm
business.
The magnitude of this difference will change as more and more inputs
approximate their final adjustment levels. To estimate the path of adjust-
ment, we use the classification of inputs made previously, which categorizes
the various factors with respect to the length of time required for their
adjustment.
Inputs X2 , X 3 , and X6 were considered to be "immediately adjustable."
With this assumption it is now possible to solve another system of equations
for the new values of Y (4) , X2 (4) , X3 (4) , and X6 (4) . This time there are
only four equations. The pre-taking values of X4 and X 5 and their coeffi-
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cients appear in the constant terms of the equations. These new values
are used to compute an "immediate net revenue," OM, as follows:
OM = Y (4) Xj X2 (4), X 3 ( 4) X 4 X 5 X6 (4) XT .
One stage in the adjustment process remains to be considered. This is
when all variables, except the building input (X5 ), are allowed to vary.
A system of five equations is solved for the values of Y (5) , X2 (5) ,
X4 (5) , and X6 (5) . These values are used to compute an "intermediate net
revenue," OT, as follows:
OT == Y (5) Xj X2 ( 5 ) X 3 (5) X4 (5) X 5 X6 (5) X7 .
The damage can be computed from the differences between net revenues
OF and OM or OT at various points during the adjustment period. Let
there be OM years in the period between the immediate and intermediate
adjustment and Ob years between the intermediate and final adjustment.
During the first year after the acreage reduction, the damage will be
the difference between the net revenue levels OF and OM. This dif-
ference is equivalent to the sum of OF-OT and OT-OM. While the damage
OF-OT will persist without change through year m, OT-OM will diminish
to zero at the end of year m. Similarly, during the period following year
m, the damage OF-OT will also diminish until it reaches the level of zero
at the end of year b. Thus the series of annual compensations necessary
can be calculated as shown in the table below. It is assumed that net
revenue changes from levels OM to OT and from levels OT to OF along
the path of a straight line.
Year (i) Damage or compensation (Ri)
1 OF-OT + OT-OM
2 OF-OT +
T- M
.(m -l)m
3 OF-OT+
OT- M
.(m-2)m
m-l OF-OT + OT
- M
m
m OF-OT
m + 2
OF-OT
b 1
b
b
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The sum of the discounted values of these annual payments is:
ER-..
.
'
.., where r is the market rate of interest, and i = 1, 2, 3, . . . , m,
i (1 + r)i
m + 1, m -f- 2 b.
It should be noted that the simultaneous solutions for input and output
values at only three stages during the adjustment process represent an
oversimplification of the actual course of adjustment. For example, this
model permits no adjustment at all in the building variable during the
period m. This results in a higher level not only of the building input, but
also of other inputs which are complementary to it. Higher input levels
mean not only higher costs, but also a higher level of output. The two
errors tend to offset each other, but as long as diminishing returns to the
factors in question exist, output will be raised less than costs and an over-
estimation of actual damages will result.
Computation results are shown in Tables B-6 through B-9.
Cost functions
Regression analysis is used to estimate what general relationships
exist between the size of farms in acres and net returns to land, and
between land size of farms and the levels of certain production costs.
In the hypothetical situations shown in Fig. B-l, the land size of a farm
has been reduced from A to B for some reason beyond the manager's con-
trol. Thus, according to the net revenue function, net revenue would de-
crease from I x to I2 . This annual loss in revenue is the direct damage
resulting from the reduction in acreage.
It should be pointed out that I2 corresponds to the average level of
revenue to land and management on a farm of size B, a farm which has
adjusted its production process to that land size. This condition does not
yet exist for the particular farm in question. Here a recent reduction in
land size has occurred. Some of the consequent adjustments in production
cannot be made immediately, and therefore the new level of net revenue
(I 2 ) can be expected to be reached only after some longer time period
has elapsed. Until the adjustments in production can be made, production
costs will be higher on the farm affected by the reduction in acreage than
on a farm not so affected but of the same (smaller) size. While these
higher costs persist, they represent a damage to the remainder of the
farm from which an acquisition was made. They can be referred to as
an indirect or severance damage. 1
To estimate the magnitude of this second kind of damage, the use of
functions like those for fixed and semi-fixed inputs in Fig. B-l is suggested.
As an example, let us take the function of semi-fixed inputs on acres.
As the land size is reduced from A to B, inputs in this category (e.g.,
machinery investment) must be reduced from c x to c2 . However, because
of the relative fixity of resources of this type, this reduction cannot be
made immediately. Investment items will have to depreciate before the
1 A Policy on Geometric Design of Rural Highways, American Association of
State Highway Officials, 917 National Press Building, Washington, D. C, 1954,
Appendix B, p. 640.
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Appendix Table B-9. Damages and Compensations, Ten-Year Adjustment,
Sample 1, Reductions on Various Acreages
Year Damage
Dis-
counted
value of
compen-
sation
(5-acre reduction)
1 16+0.8 (14) =27.2
2 16+0.6 (14) = 24.4
3 16+0.4 (14) = 21.6
4 16+0.2 (14) = 18.8
5 16 = 16.0
6 0.8 (16) = 12. 8
7 0.6 (16) = 9.6
8 0.4 (16) = 6.4
9 0.2 (16) = 3.2
10 = 0.0
Total..
$ 26
22
19
15
12
10
7
4
2
140.0 $117
(10-acre reduction)
1.. . 37+0.8 (21) =53.8
2 37 +0.6 (21) =49.6
3 37 +0.4 (21) =45.4
4 37 +0.2 (21) =41
5.
6..
7..
8..
9..
10.
Total..
37 =37.0
0.8 (37) = 29.6
0.6 (37) = 22.2
0.4 (37) = 14.8
0.2 (37) = 7.4
= 0.0
$ 51
45
39
34
29
22
15
10
5
301.0 $250
(20-acre reduction)
1 68 +0.8 (51) = 108.8
2 68+0.6 (51) = 98.6
3 68+0.4 (51) = 88.4
4 68+0.2 (51) = 78.2
5.
6..
7..
8..
9..
10.
Total..
68 =
0.8 (68) =
0.6 (68) =
0.4 (68) =
0.2 (68) =
=
68.0
54.4
40.8
27.2
13.6
0.0
$104
89
76
64
53
40
29
18
9
578.0 $482
Year Damage
(30-acre reduction)
1 99+0.8 (75) = 159.0
2 99+0.6 (75) = 144.0
3 99+0.4 (75) = 129.0
4 99 +0.2 (75) = 114.0
9..
10.
Total..
99 =
0.8 (99) =
0.6 (99) =
0.4 (99) =
0.2 (99) =
=
99.0
79.2
59.4
39.6
19.8
0.0
(40-acre reduction)
1 128+0.8
2 128 +0.6
3 128 +0.4
4 128+0.2
5
6
7..
9..
10.
Total .
(99) = 207 . 2
(99) =187.4
(99) =167.6
(99) = 147.8
128 = 128.0
0.8 (128) = 102.4
0.6 (128) = 76.8
0.4 (128) = 51.2
0.2 (128) = 25.6
= 0.0
$151
131
111
94
78
59
42
27
13
843.0 $706
$197
170
145
122
100
76
54
35
16
1,094.0 $915
new cost level of c2 can be reached. As long as the costs are at some
level above c2 , it will be necessary to compensate the farmer for the
difference in costs between that level and c 2 . If we assume a straight-
line reduction in these costs over a period of n years, then each annual
payment in a series of compensations over n years can be represented as
r 1t where
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NET REVENUE
TO LAND
ANNUAL
SEMI-FIXED
INPUTS
ANNUAL
FIXED
INPUTS
Hypothetical regressions of net revenue to land and of two input categories.
(Fig. Bl)
C2
n, n 1,
c-2
n 2,
Ci C2
,
and
c
x and c 2 represent, respectively, the equilibrium levels of semi-fixed costs
before and after the acreage reduction, and n is the number of years in the
time span during which the adjustment proceeds.
Similarly, for fixed inputs we have
X X X
where C x and C2 represent the equilibrium levels of annual costs for
fixed inputs, and N is the number of years in the time span during which
the adjustment in annual fixed costs takes place.
Since compensation is generally made in one installment instead of
a series of annual payments, the total value of compensation (V) for the
damages described in this paper is the sum of the capitalized value of the
permanent net revenue reduction (direct damage), plus the discounted
value of a finite number of future payments necessary to compensate for
severance damage. This can be rewritten as
n
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In this equation I,, and I 2 represent, respectively, the levels of net revenue
to land before and after the acreage reduction. The market rate of interest
is r.
For the major part of the analysis, it was found necessary to use a
method that would be more applicable to less homogeneous production
situations than those on grain area farms to which the cost function
analysis was applied. The selection of this method and its economic logic
are discussed below.
In this regression analysis the total of all record-keeping grain farms
in the grain area during the 1958-60 period was included. This amounted
to 1,394 observations, when each completed record during one of the three
years is counted as an observation.
The regression functions described above in this appendix were applied
to these data. The results are given below:
Net revenue function:
Y! = 4,313 + 38.7277X 0.0193X2
(3.1814) (0.0030)
Capital costs of machinery:
Y2 - 164 + 8.3033X 0.0030X 2
(0.5851) (0.0006)
Capital costs of buildings:
Y3 = 328 + 6.0576X 0.0019X2
(0.7423)
Where:
Y! = Net revenue to land
Y2 = Capital costs of machinery
Y3 = Capital costs of buildings
X = Acres
The figures in parentheses are the standard errors of the corresponding
regression coefficients.
In addition to the above, linear regression functions were also fitted
to the data. In each case statistical tests indicated that inclusion of the
term X2 led to a significant reduction in the unexplained variation.
Also the same functions were fitted separately for data from each of
the years 1958, 1959, and 1960. When the regression coefficients obtained
were compared with those derived from the combined 1958-60 data, no
statistically significant differences were found. For this reason it was not
considered necessary to report the results of the individual-year regression
estimates.
Finally, the functions were fitted to the data when farms of lower
soil quality (soil productivity rating below 80) had been excluded. When
these estimates were compared with those from all farms, again no statis-
tically significant difference was found and thus only the results of the
estimating function for all farms were reported.
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Technical Material /or Part IV
APPENDIX C
Damages Due to Field Length Reduction
and Field Shape Deterioration
The following notation is used:
Lb Percent wages of workers using machinery are of total expenditures
per acre of operation to produce output "G" before right-of-way is
taken.
La Percent wages of workers using machinery are of total expenditures
per acre of operation to produce output "G" after right-of-way is
taken. La = Lb (1 + P,) Where, i = 1, 2.
P! Percent increase of labor time with machinery that is due to field
length reduction.
Po Percent increase of labor time with machinery that is due to field
shape deterioration.
I b Total expenditures per acre of operation, in dollars required before
right-of-way is taken to produce output "G."
Ia Total expenditures per acre of operation, in dollars required after
right-of-way is taken to produce output "G."
G Total output per acre of operation in dollars,
r Annual rate of interest, per annum on first mortgage farm real estate
loans.
Vb Land value per acre before right-of-way is taken.
Va Land value per acre after right-of-way is taken,
d] Damage of land value per acre due to field length reduction.
d2 Damage of land value per acre due to field shape deterioration.
K, M Other factors of inputs.
Land value per acre before taking (Vb ) is arrived at by the method
indicated in Part II of this bulletin.
Damage of land value per acre due to field length reduction or field
shape deterioration would be the difference between land value before and
after right-of-way is taken.
Damage due to field length reduction:
G ~ Ib G ~ Ia Ia ~ Ib
Damage due to field shape deterioration :
(2) d 2 = Vb - V. = -
'-^-
-
Where,
Ib = f (Lb , K, M . . .)
Ia = f (La , K, M . . .) = F [Lb (1 + P), K, M . . .].
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If K and M are kept constant in both the before right-of-way taken
and the after right-of-way taken equations, then (Ia Ib ) is proximately
reduced to the following form:
Damage due to field length reduction:
U la - U Ib P! (1 + Lb) Ib - Lb Ib T T 1
(3) di = ~ = Ib Lb Pi .
r r r
Damage due to field shape deterioration:
L I. - Lb Ib P2 (1 + U) Ib - U Ib . . ,1
(4) d 2 = ~ = Ib Lb Pz .
r r r
In other words, the damage per acre due to field length reduction for
the remaining farmland after right-of-way acquisition is the capitalized
product of total expenditures before the right-of-way is taken times the
percentage that wages of workers using machinery are of total expendi-
tures before the right-of-way is taken, times percentage of the labor/time
increase due to the short field length. The same method is used for esti-
mating the damage per acre due to field shape deterioration except that
the labor/time increase due to field shape change is used as the multiplier
instead of the labor/time increase due to the short field length. To date,
these labor/time increases are derived from Tables 10 and 11 (pages 51 and
52 where necessary by interpolation).
Land Value Damage Due to Increasing Costs
of Machinery Traveling Over Roads
Four factors related to the study of the damage due to increasing farm
machinery traveling costs have been selected. They are:
1. Farm machinery traveling speed on roads.
2. Working capacity of farm machinery on field.
3. Kind of crops.
4. Parcel size.
For the simplicity of this study, the following restrictions have been
applied to the last three of these factors: (1) Working capacity of farm
machinery is classified by two groups, large machinery and small ma-
chinery. (2) Four main crops in Illinois are selected in this study: corn,
wheat, soybeans, and oats. As far as the costs for using farm machinery
are concerned, the operation of oats is almost identical with the operation
of wheat. Therefore, there are only three crops, corn, wheat, and soy-
beans, being studied. (3) In order to minimize the costs of machinery
traveling on roads, the parcel sizes are grouped by the working capacity
of farm machinery. Tabulated values of farm machinery size and ma-
chinery working capacity, estimated traveling speed over roads, and esti-
mated costs of traveling per mile were used in compiling Tables 12 and 13,
and Figs. 7 and 8.
Additional costs of machinery traveling on roads for the operation of
the isolated parcel were calculated with respect to different crops, and
different machinery and parcel sizes. This calculation was based on cur-
rent data of machinery operation. By using 5 percent as the capitalization
rate, the damage of land value due to additional costs of machinery
traveling on road for the main crops and two kinds of machinery groups
were estimated. 1
The process of estimating the cost of machinery traveling on fields
per mile is as follows:
(1) To estimate machinery traveling speed (miles per hour), the fol-
lowing data were used:
1 acre = 43,560 square feet
1 mile = 5,280 feet
Machinery width X feet
Length for machinery traveling in 1 acre: Y feet
Machinery working capacity: W acres per hour
For 1 acre, the length for machinery traveling would be:
XY = 43,560
43,560
,
43,560
or Z = X mile
5,280
Suppose the machinery working capacity to be W acres per hour,
then the machinery per hour would travel:
43,560 WZW - X W = 8.25
-^
miles per hour
5,280
For traveling on road we suppose 2ZW = 16.5 miles per hour
ji.
(2) To estimate the cost of machinery traveling on roads per mile
we suppose the cost of machinery working in the field to be K
dollars per acre. Then the cost of machinery traveling on road
per mile would be:
K KX K X
Izw"
: "
lolw"
=:
"T6TW dollars per mile '
The procedure was applied separately to each crop for the crop rota-
tions used in Tables 12 and 13 and Figs. 7 and 8. Weighted averages were
computed of the results from the individual crops.
'The source of the information about machinery working capacity is "Eco-
nomics of Machinery Use," CAE 324-5, Agricultural Economics 324, Department
of Agricultural Economics, University of Illinois, p. 15. Road traveling speeds of
machinery, and the estimated cost of machinery traveling per mile are calculated
from the data shown in Armstrong, R. E., "Your 1960 Custom Rate Guide," Agri-
cultural Leader's Digest, May, 1960.
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